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The 
THIRTY-SEVENTH ANNUAL REPORT 

of the 
South Carolina Experiment Station 

INTRODUCTION 

If additional evidence of the value of agricultural research and 
experimentation were needed, one could find it on every side dur
ing 1924, for it is during periods of rapid economic change and dur
ing seasons unfavorable for crop growth that intelligent applica
tion of science to agriculture produces results which stand out in great 
contrast to the slipshod and unscientific methods followed by the 
careless and uninformed. 

The season of 1924 was one of the most unfavorable for agricul
ture in general and for productiop of cotton and corn in particular 
that has been experienced in this section for many years. Only the 
good farmers who used sound judgment based on scientific principles 
succeeded in making fair crops, and in some cases the local condi
tions were such that even these failed to secure average yields. 

The successive rains during June and July prevented the cotton 
from setting an early crop and washed out much of the fertilizer 
applied before planting time. The dry season which followed cut 
short the fruiting season and caused the top crop to shed off and 
seriously interfered with the development of the corn, hay, and for
age crops. Under these conditions good rotations which supplied 
ample organic matter to the soil, thorough preparation, proper ferti
lization, and sound cultural practices, coupled with wise use of side 
applications of fertilizer and judicious use of poisons for the weevil 
resulted in much increased yields. Side applications of nitrate of 
soda to cotton as late as July 15 proved very profitable on light 
soils this year where the successive rains had leached out the soluble 
nitrate which was put under the crop. 

Such seasons emphasize again the need for a diversified agriculture. 
The production of crops requiring different seasonal conditions and 
maturing at different times increases the chances of success in that 
the same conditions will not usually affect such a variety of crops 
as small grain, potatoes, corn, cotton, tobacco, peanuts and sweet 
potatoes. It is a question of not having all of your eggs in one 
basket. 



Six 

The recent rapid increase in the price paid for livestock and the 
recent advances in the price of feed, together with economic factors 
involved in profitable production of poultry, milk, beef, and pork, 
have caused our people to recast their plans for production of live
stock and crops for another year. The variations in seasons and the 
changes in local and world supply of certain commodities result 
in a change of the economic factors which determine the profit or 
loss in farm operations, and we are fortunate at times like these to 
have a background of years of experimentation and research upon 
which to base our plans for meeting the new situations that develop. 
In some cases the exact scientific knowledge needed for most rapid 
progress is lacking on account of insufficient funds and facilities 
to enable our research institutions to go forward with the many 
problems needing solution, but in the main there is sufficient back
ground to furnish a foundation upon which to build. 

The research workers of this institution have striven zealously to 
meet the emergencies as they have developed/ and we have under 
way investigations along many lines which are yielding results of 
importance in our agricultural development. Much progress has 
been made along almost all lines. A short summary of the accom
plishments of the year and progress reports of the more important 
projects are given below. A list of the problems now being investi
gated and a financial statement for the year will be found at the 
end of the report. 

THE BOLL WEEVIL PROBLEM 
Considerable progress has been made during the past few years 

in developing a diversified agriculture. This has been particularly 
true in sections of the state which are adapted to the production of 
vegetables, truck and fruit, and in areas where peanuts, tobacco, and 
sweet potatoes can be grown at a profit. In spite of the efforts in 
these directions, however, cotton remains our principal money crop. 
In 1923, 40 percent of the cultivated acreage in South Carolina was 
planted to cotton, and 56 percent of our crop values was produced 
by cotton. It is estimated that the 1923 crop, including the seed, 
brought in $133,000,000 to South Carolina farmers. This was 49 
percent of the total value of all the agricultural products of the 
state. The economic production of cotton continues, therefore, to 
be the biggest agricultural problem in this state, and the boll weevil 
is the most important single factor we have to contend with in * 
eotton production. 
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As set forth in onr last annual report, our boll weevil control 
project, which was undertaken two years ago in co-operation with 
the United States Department of Agriculture, was organized with 
the feeling that the intensive application of scientific methods of 
investigation to cotton production would eventually furnish the 
foundation for more profitable practices in producing this important 
crop. The results secured during 1923 encouraged us to feel that 
we were working along the right line, and the Station has continued 
to make cotton research its main project. 

The work at Clemson has been continued along the same general 
lines as indicated in the last report and has been participated in by 
Messrs. C. 0. Eddy and C. B. Nickels, of the Division of Entomology; 
C. P. Blackwell and T. S. Buie, of the Agronomy Division; and C. A. 
Ludwig, of the Division of Botany and Plant Pathology, together 
with several student assistants employed during the summer. The 
work away from Clemson continues to be centered in the Division 
of Boll Weevil Control with headquarters at the Pee Dee Experiment 
Station, in Florence. 

The form of organization at Florence remains the same but there 
have been some important changes in the personnel. Dr. N. E. 
Winters, who was head of the division and in the joint employ of the 
College and the Bureau of Entomology, resigned effective January 31, 
1924, and went to the Argentine Republic in the employ of the De
partment of Agriculture of that government for the purpose of aid
ing in the development of a cotton industry there. Dr. George M. 
Armstrong, a native of this state, but recently of Washington Uni
versity and Shaw Botanical Gardens of St. Louis, Mo., was secured 
to succeed Dr. Winters as head of the division. Messrs. V. V. 
Williams and H. C. Young were transferred back to Tallulah, La., 
by the Bureau of Entomolgy to continue their work there, and Dr. 
F. A. Fenton and Mr. E. W. Dunnam were employed by the Bureau 
of Entomology to take up important biological investigations which 
had been planned at the outset but which we were not able to begin 
last season. 

DIRECT METHODS OF WEEVIL CONTROL 
The toxicity work with poisons in cage tests which formed an 

important part of the work at Florence last season was moved back 
to Tallulah because the funds available were not sufficient to continue 
this on the scale on which it was planned in the first place, and be
cause much better opportunity exists at Tallulah for this work on 
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account of the better laboratory facilities and the longer growing 
seasons. We felt that it was not necessary to duplicate work of this 
kind and that the results secured at Tallulah would be applicable 
over the entire cotton belt. Therefore, we did not conduct at 
Florence any cage or small plat tests with any of the patent prepara
tions or commercial mixtures which were being offered as poison for 
the weevil. We did, however, on account of the local interest in 
question, use Bruce's Boll Weevil Exterminator in some of our field 
work and this is discussed elsewhere in this report. 

Biological and Life History Work at Florence 

When this project was first planned in co-operation with the 
Bureau of Entomology it was aimed to undertake detail biological 
and life history studies of the weevil, both in the field and in the 
insectary, so as to check up on similar studies which had been made 
in different parts of the South. In this way it could be determined 
whether or not the different climatic conditions which exist in the 
eastern part of the cotton belt had changed in any way the important 
periods in the life history and development of the weevil. The funds 
available last year were not sufficient to undertake this work and to 
conduct the poison work on as large a scale as seemed necessary, so 
it was postponed until the spring of 1924. At this time Dr. Fenton 
and Mr. Dunnam took up the work and have, with the assistance of 
four temporary assistants during the summer, made very compre
hensive investigations along this line for the entire season. While 
the total data have not yet been worked up sufficiently to draw defi
nite conclusions from the work, there are some outstanding facts 
which might be mentioned here. 

The hibernation work during the winter of 1923-24 in which 21,617 
weevils were placed in hibernation showed that only .02 percent 
of the weevils that were put in hibernation September 8th survived. 
Of those put in hibernation between October 1 and 15, only .19 per
cent survived. Of those put in hibernation between October 16 and 31, 
59 percent survived, and of those put in hibernation between Nov. 1 
and 13, 2.45 percent survived. This indicates quite clearly the in
fluence of time of beginning of hibernation on survival and indicates 
that stalk destruction which would remove the food supply and cause 
the weevils to go into hibernation early would prove a big handicap 
to the weevils and cause many of them to die before the following # 

spring. 
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The hibernation work for 1924-25 has been enlarged to consider
able extent. Weevils are being placed in hibernation under more 
nearly natural conditions and many individual weevils whose com
plete life history for several generations is known are being placed 
in hibernation. Groups of these pedigreed weevils were fed different
ly and for different lengths of time before placing them in hiberna
tion cages. Weevil abundance in the field has been studied carefully 
during the fall and it is interesting to note that weevils were more 
numerous in the fields during the first half of November than has ever 
been observed before. This was noted at Clemson and at Summerville 
as well as at Florence, and the indications are that unless the winter 
is unusually severe we will have much heavier emergence next spring 
than during the spring of 1924. 

Dr. Fenton's work brings out the fact that the weevil had a maxi
mum of four generations and a minimum of one at Florence during 
the season of 1924. The over-wintered weevils laid a larger number 
of eggs than any of the succeeding generations and some of these 
over-wintered weevils remained alive in the field until August. The full 
life history from egg to egg was completed in about 28 days during the 
middle of the summer. There were so few weevils that emerged 
from hibernation last spring that the emergence dates are not con
clusive, but these show that for this particular season emergence 
was practically complete by the middle of June, and the over-win
tered weevils began laying eggs about the same time. Twenty-one 
pairs of weevils were carried through the season and their progeny 
were reared in cages in the field and in the insectary. A great many 
data have been secured in this way which have very important bear
ing on the weevil problem and this work will be continued and en
larged to some extent next season. 

The late summer migration began this year on August 24. Great 
numbers of weevils were in flight on August 26 and 27. At this time 
cotton in the vicinity of Florence was already beginning to open and 
squares shedding quite generally on account of dry weather. There 
was considerable damage, however, after this to young bolls. 

Dr. Fenton also devoted some attention to parasites of the boll 
weevil during this summer. This work was conducted on a com
parative intensive scale by collecting punctured squares in different 
fields at certain intervals and placing these in breeding cages. It 
was found that the weevil was attacked by three important species of 
parasites. In addition to these, two less common species were bred, 

# but possibly some of these are secondary. In general the percent
age of parasites was greater in squares hanging on the plants than 
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in those that had fallen to the ground. Parasites were found to he 
more abundant in certain fields than in others and this condition in
creased as the season advanced. 

Field Tests With Poisons 

When this co-operative work was organized, there were many 
proprietary mixtures and home remedies being widely recommended 
to our farmers as sure cures for the boll weevil. While we had 
recommended only those poisons which accurate scientific investiga
tion and demonstration had proved effective, we were especially 
anxious to learn the comparative value of the more promising of 
these poisons so that we could give our people more definite informa
tion as to the most efficient means of weevil control. The testing of 
these poisons, therefore, constituted our largest task during 1923. 
Over 250 individual field plats were used and the work was con
ducted in 14 counties in the state. The season was unfavorable for 
weevil increase in many sections, so that the results were not always 
clearcut, but at the end of the season when all of the results were 
brought together and studied in the light of the detail observations 
as to seasonal factors and weevil behavior at each place, and the 
results compared with similar experiments conducted in the states 
south of us and carefully analyzed by a committee representing all 
of the experiment stations and the more progressive farmers of the 
South, it was clearly evident that great progress had been made in 
settling the poison controversy which had been under way for 
several years. In our own experiments, as well as at other points 
in this state and other states, the results showed that when applied 
to the plants early in the season before square formation becomes 
general, the various liquid poisons that contain sufficient arsenic 
will kill the boll weevil just as effectively as calcium arsenate dust, 
but that after the cotton begins to bloom the only poison found effect
ive was calcium arsenate put on in the dust form. 

The leading farmers all over the South as well as the scientists and 
agricultural leaders, are now agreed on this, and our farmers are 
thereby saved thousands of dollars not only in the additional yields 
secured by more effective poisoning, but also in the enormous sums 
previously expended for less effective and in many cases worthless 
poisons and nostrums. This work was reported at some length in our 
last annual report and in Circular 31 of this station. 

During the present season (1924) we have continued our field plat 
work Avith p oisons on a smaller scale than last year, but largely with 
a view of determining the comparative effectiveness of early season 
and late season poisoning, and the comparative value of several new 
poisons. Separate series of experiments have been conducted in 



Eleven 

Fig. 1.—Cotton Dusting Demonstration, Clemson College, S. C. 

twenty-seven different fields in Florence, Darlington, and Clarendon 
counties and on eight different farms in Anderson, Oconee and Pick
ens counties. 

On account of the high mortality of weevils during the winter and 
early spring, the infestation in the early summer was exceptionally 
low and poison experiments did not always show positive results. 

In the Piedmont section especially there were not enough weevils 
to justify poisoning the cotton until very late in the summer, and 
even then they were so effectively kept in check by the dry weather 
that poisoning was not in all cases profitable. This was quite different 
from 1923, when, it will be recalled, the most profitable returns se
cured from poison came from the applications of calcium arsenate 
dust made during the late August and early September, the gains 
ranging from 145 pounds of seed cotton in Pickens County to 591 
pounds on a farm in Anderson County. 

Weevils were more abundant in the Pee Dee section of the state 
and, while the very erratic season interfered with the work there 
as it did with cotton production in all sections of the state, some 
results were secured which seems quite significant. All of these 
data are being analyzed now and will be published in bulletin form 
before the beginning of the next season. In a general way the> re-
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suits seem to confirm those secured last year and make it appear 
that the recommendation for the next season will be approximately 
the same as those made in our Circular 31 published in January, 1924. 

The Florida method was tested again during this season in the 
same way as reported in 1923 and the results were much the same. 
There was some slight gain in a few instances from this treatment, 
but the profits were small and the gains much smaller than where 
more effective poison methods were used. 

Bruce's mixture was also included with liquid poisons tested in 
field plat experiments at Florence. This mixture killed weevils when 
applied to the cotton early in the season before squares are large 
enough for the weevils to feed on but, like other liquid poisons, be
came less effective as the season advanced and the plants grew 
larger. It caused some burning of the foliage of the plants and was 
no more effective as a poison than the home mixture of calcium 
arsenate and molasses. 

While much progress has been made during these twro years in 
determining the best poison to use in fighting the weevil, and we have 
practically settled this point so far as the poisons now in use are 

Fig. 2.—Plants in Check Plot at Time of Picking, 8/26/24. Tags Show Punc
tured Bolls. First Picking, 8/26/24, 204 Pounds per Acre. 
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Fig. 3.—Plants in Dusted Plot at Time of Picking, 8/26/24. Tags Show Only 
Four Punctured Bolls. First Picking, 8/26/24, 626.6 Pounds per Acre. 

concerned, the question as to the best time to apply poison and the 
minimum number of applications that might produce the maximum 
profit is still unsettled. To what extent will early applications take 
the place of late season poisoning? Is it possible to make a reason
ably abundant crop the average season with early applications alone? 
These are some of the important questions still unanswered so far 
as South Carolina conditions are concerned. 

Our experiments were planned to throw additional light on these 
questions, but the data secured are still conflicting and not sufficient 
to give definite conclusions. This question is so closely tied up with 
weather conditions and weevil abundance in the field that experi
ments will have to be continued over a period of years before the 
matter can be definitely settled. 

Laboratory and Field Studies With Poisons at Clemson 

The experiments begun during 1923 by Professor A. F. Conradi 
with nicotine as a poison for the boll weevil have been continued by 
Mr. C. 0. Eddy and Mr. C. B. Nickels, and while results have not 
proved as encouraging as we had hoped, many facts have been 
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brought out which will be of value in developing poisons for other 
insects and possibly for boll weevil control. The problem has been 
attacked from a fundamental standpoint and besides determining 
the relative toxicity of nicotine as a stomach poison when mixed with 
different fillers, the physical and chemical properties of such material 
as Tripoli, Bentonite, Fuller's Earth, Filtercel, etc., have been studied 
as carriers of nicotine. Mr. Eddy also tested several other poisons 
and proprietary mixtures in the laboratory and with weevils in cages 
in the field during the summer, but was unable to make as complete 
tests as we had planned because of the scarcity of weevils. Much of 
this work was done with weevils shipped from Florence. 

During the latter part of the season arrangements were made with 
the Chemical Warfare Service for some co- operative studies with 
gases and other poisons and two chemists of the War Department 
were stationed at Clemson for this purpose. These investigations 
were of a fundamental nature and were undertaken with a view of 
determining whether or not it might be possible to apply some of the 
practices developed in gas warfare to boll weevil control. No results 
of these studies can be announced at this time, but it is hoped that 
this co-operative effort can be continued until a better and more 
effective method of controlling this destructive pest is found. 

INDIRECT METHODS OF WEEVIL CONTROL 

When the boll weevil work was initiated, we realized that it is as 
important to make a corp of cotton as it is to save it after it is made, 
and in studying the situation as it stood then we were impressed with 
the fact that there was a lack of accurate data regarding the reaction 
of the cotton plant to weevil attack and a lack of definite information 
as to the factors influencing rapid growth and development of the 
cotton plant. It seems that the investigators in the past have been 
more interested in the weevil and its behavior than in the reaction 
of the plant to weevil attack or the behavior of the plant itself under 
different physical and biological conditions. 

Evidently one way to get ahead of the weevil is to produce a crop 
of cotton as rapidly as possible during the period when weevils are 
not very abundant in the fields. During the several years that we 
have been conducting experiments and making careful observations 
along this line we observed that over-wintered weevils are seldom 
abundant enough to cause serious damage to our crops. These must 
lay eggs in the first squares and produce a new generation of weevils, 
and frequently a second generation, before they become numerous 
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enough to destroy the crop. It takes about 28 days after the first 
squares are big enough to puncture before the first generation of new 
weevils is mature and ready to lay eggs. It takes about the same 
length of time under average conditions after the first generation 
appears before the second generation begins to puncture squares. 
There is evidently then an early period of from 55 to 60 days during 
the average season when weevils are not numerous enough in the 
fields to destroy a very large share of the crop. If it is possible 
therefore to produce a crop of cotton in two months to the point 
where the bolls are sufficiently mature that they are immune to wee
vil attack, it would seem that it would be possible to make a reason
ably abundant crop of cotton without serious loss from boll weevils. 

We have been working along this line now for two years and have 
a great deal of very interesting data bearing upon the rapid growth 
and early fruiting of cotton. The following are some of the factors 
that we have been studying in this connection: spacing of the plants 
in the row and width of row; fertilizers - kinds, amounts, and time 
of application; cultural practices; varieties; seed treatment; time of 
planting; pruning in different ways; and different methods of top
ping. Much of this work has been conducted at Clemson by the 
Divisions of Botany and Agronomy, and work along all of these lines 
has been under way for two years at Florence by the Division of 
Boll Weevil Control. The results secured the first year were referred 
to in the last annual report and in a few cases were given more in 
detail in Circular 31 published in January, 1924. Many of these in
vestigations are yielding data that are exceedingly interesting and 
seem to be very important from a standpoint of producing an early 
crop. 

Spacing Tests 

It will be recalled that last year the cotton which was not thinned 
set fruit more rapidly early in the season than any of the spacing 
which were used and that the 6-, 9-, and 12- inch spacings produced 
approximately the same yield. The past season has been very dif
ferent from that which obtained in 1923. The continuous rains dur
ing June and first part of July kept the soil saturated and prevented 
the cotton from being cultivated at all. During this period there 
was practically no fruit set on any of the plants. When fruiting 
began following this, practically all spacing set fruit with about the 
same rapidity, so that there was little increase in earliness this year 
from thick spacing. In fact, the highest percentage of the total 
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yield secured at the first picking came from the rows which had one 
stalk every 12 inches. This plat also produced the highest total yield. 
The ones coming next in order were 9-inch spacing, 16-inch spacing, 
and 6-inch spacing. 

In another test on Mr. Parker's farm near Florence on lighter soil 
that was better drained than the land of the Pee Dee Station, the 
results were somewhat the same but the highest yield was produced 
by the 9-inch spacing. The same spacing also gave the highest per
centage at the first picking. This cotton was not poisoned at all 
and the yield where one stalk was planted every 9 inches in SYo-foot 
rows was 1336 pounds seed cotton. The yield varied from 821 pounds 
on the unthinned cotton and 1035 pounds where the stalks were 
spaced 24 inches apart to 1336 pounds where there was one stalk 
every 9 inches. In another place at the Pee Dee Station, where similar 
test was poisoned with two early applications of liquid poison 
the highest yields of 1195 and 1188 pounds respectively were pro
duced where 6- and 12-inch spacings were used, the unthinned cotton 
in this case producing 947 pounds, and one stalk every 24 inches 
producing 1005 pounds, the highest percentage at the first picking in 
this case being produced where there was one stalk every 9 inches. 
It is evident, therefore, that during an exceptionally wet season you 
do not gain as much in earliness from close spacing as during a dry 
season, at the same time the yields are larger and in many cases the 
closely-spaced cotton is earlier. 

In the tests at Clemson the closely spaced cotton continues to give 
the highest yield and the earliest crop. The exceedingly dry weather 
in the latter part of the summer caused very heavy shedding in the 
closely spaced cotton. In spite of this, however, the 8-inch spacing 
in 3%-foot rows gave the highest yield. During the past three years 
in the tests at Clemson the unthinned cotton has averaged the highest 
yield. The difference between this and the 8-inch spacing, however, 
has not been very great, and for 1924 one stalk every 8 inches out-
yielded the unthinned plats. 

In the tests at Florence where we have planted 1, 2, 3, and 4 stalks 
per hill at 12-, 18-, and 24-inch spacings one stalk every 12 inches 
gave the highest yield and the earliest crop. At 18 inches two 
stalks per hill gave the highest yield. At 24 inches two stalks per 
hill gave the highest yield. At this distance there was a difference 
of from 900 pounds for one stalk per hill to 1519 pounds where there 
were 4 stalks per hill. It is evident from the three years' work at 
Clemson and from the experiments the past two seasons at Florence 
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that the earliest crop and the highest yields are apt to be ob
tained from spacing which will give from 15 to 20 thousand plants 
per acre. At this rate an average of 5 to 6 matur4 bolls per stalk 
will yield a bale of cotton per acre. 

Seed Treatment 

The seed treatment tests at Florence and at Clemson were con
ducted along the same line as reported last year. Comparisons were 
made with seed delinted with sulphuric acid, seed rolled in soda, seed 
delinted at the oil mill, and normal seed as they come from the gin. 
The results this year were practically the same as those reported 
last year. At Florence the average yield from acid-delinted seed was 
1662 pounds of seed cotton per acre as compared with 1443 from 
normal seed. In this case the machine-delinted yielded 1642 pounds 
and the seed which were rolled in soda yielded 1421 pounds. The acid 
delinted seed came up in 8 days, while it took 11 days for the machine 
delinted seed and 13 days for the normal undelinted seed to come up. 
At Clemson the average results in the seed treatment for the past 
two years show that the untreated seed yielded 1104 pounds of seed 
cotton, acid-delinted yielded 1224 pounds, an average gain of 120 
pounds seed cotton per acre. In this case also the cotton from the 
delinted seed was earliest and freer from disease. 

Time of Thinning 
There has been considerable discussion during the past few years 

as to the influence of time of chopping cotton upon fruiting. Tests 
were conducted at Florence this year which show that the best yield 
was obtained from the plats that were chopped as soon as the stand 
was obtained. Thinning it this time gave 9.2 percent increase in 
total yield over that which was chopped at what was considered the 
regular time for chopping, while the thinning that was delayed 14 
davs after the regular time gave a decrease ot 10.9 percent in total 
yield, and a still later thinning at the time the first squares appeared 
gave 18.1 percent decrease in yield. It would seem from this test 
that the best time to chop cotton is as soon as it is up to stand. 

Fertilizers 

We have continued to study the effect of fertilizers on earliness 
and the results for this season check very closely with those of last 
year in that the fertilizers which promote most rapid growth result 
in the most rapid fruiting of.the plants. A complete fertilizer in 
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each case has given the most rapid fruiting and the earliest maturity. 
A liberal amount of nitrogen in the fertilizer is necessary to get rapid 
growth and early fruiting. The same is true of phosphorus. Our 
best yields and earliest cotton have been produced this season, as 
heretofore, where we used six to eight hundred pounds of fertilizer 
analyzing 5 to 6 percent nitrogen and 8 percent phosphoric acid. 

Tests of time of applying soda indicate that side applications are 
most profitable. The tests made thus far indicate that the best time 
to make side applications is immediately after the cotton is chopped. 
This season in some of our work we obtained evidence indicating that 
much later applications of soda were beneficial. Tbis wras due, how
ever, to the fact that excessive rains leached out a considerable por
tion of the soluble nitrogen of the soil and later applications were 
necessary in order to provide sufficient quantity of this element to 
promote rapid growth. 

In one case where soda was applied as late as July 30 after the 
excessive rains had stopped, the plat to which 100 pounds of soda was 
applied yielded 1002 pounds of seed cotton, while a similar area with
out the top dressing yielded only 855 pounds. 

Varieties 

As reported in our last annual report, wTe hav e for some years been 
making careful observations on the fruiting and development of 
the varieties of cotton used in our variety tests, and have especially 
noted the time at which the varieties begin blooming and the time 
at which the first bolls open, and the yields at the first and second 
pickings. In addition to these observations, wTe began in 1922 to 
make careful counts on a limited number of plants in each variety 
to determine accurately the rapidity of fruiting and development, 
and since then have charted plants of each variety, giving a complete 
life history of the development of individual stalks of the more im
portant varieties. 

At Florence, where the first blooms were observed on June 22, 
Lightning Express, College No. 1, Coker's Webber 49, and Humco 
"Webber 49 began fruiting ahead of the other varieties. These same 
varieties, together with Humphrey-Coker Cleveland; J. E. Wanna-
maker Cleveland; Deltatype; Carolina Foster; and Coker Cleveland 
put on squares most rapidly during June and early July. 

At Clemson. the varieties which started fruiting first were much 
the same as last year, Trice, Delfos, Lightning Express, Acala, King, 



and Carolina Foster—but the most rapid square formation during 
the first month of the fruiting period was observed on strains of Cleve
land, Lightning Express, Carolina Foster, College No. 1 and Acala. 

Careful observations were made during 1923 and 1924 on the 
length of time it takes squares to develop to blooms, and bolls to 
develop from white bloom to open boll. These data were secured 
from the varieties grown on the experiment stations at Clemson and 
at Florence. The results so far indicate that there is little difference 
in the length of the time it takes a fruit bud (square) to develop to 
a bloom, the time being about 23 days for all varieties in 1923 and a 
few days longer for all varieties in 1924. 

There is, however, a distinct difference in the length of time from 
bloom to open boll in the case of different varieties and this dif
ference seems to hold true under different seasons and under different 
conditions. At Clemson, for instance, Cleveland matured in 52 days 
from bloom, while it took 58 days for Webber 49. These data have 
not been completely worked up for all varieties, but will be publish
ed later in bulletin form. 

Another very interesting and important varietal difference noted 
in our studies is the rapidity of the growth of the bolls during the 
early stages of development. We observed last year that Cleveland 
and Webber bolls became full sized in about 20 days after bloom but 
did not mature and open until four or five weeks later. The ques
tion naturally arises as to the rate at which the hull of the different 
varieties hardens and become immune to weevil attack. 

Dr. Armstrong has continued on a larger scale the measurements 
of the resistance of bolls to puncture, which were mentioned in our 
last report, and is getting some results which indicate that there is 
a marked difference in the rate at which different varieties harden. 
Ilis results also indicate that there is a correlation between the rate of 
hardening of the bolls and the seasonal conditions. Weevils have 
also been caged on bolls of different ages in an effort to determine 
just how old the bolls need to get before they are immune to weevil 
attack. Seasonal conditions interfered with these studies, however, 
and they will have to be repeated on a larger scale next season. 

The thickness of the hull of the boll is also considered to be an im
portant factor in resistance to weevil attack, and some of the varieties 
in our tests are being studied with a view of noting any difference 
in this respect. 
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Pruning 
Beginning in 1923, rather extensive studies have been made of 

the effect of stripping off the early squares and noting the reaction 
of the plants to this treatment. In order to check up on the Florida 
method as recommended in bulletin No. 165 of that station, the 
squares have been stripped off individual plants at different dates 
and different stages of growth. 

pig. 4.—Stripping Test, 1924, Webber 49, Cotton. 6901 Squares Removed 53rd 
Day (Aug. 15th) and Every 6 Days Thereafter. 6801 Stripped 46th Day 
(Aug. 8th). 6701 Stripped 32nd Day (July 25th). 6601 Check—Not Strip
ped. 6501 Stripped 18th Day (July 11th). 

All of the data have not been completly analyzed, but this year's 
results seem to check with those of 1923; which show that no net 
gain in yield is secured from stripping at any time or in any amount. 
The result is usually a loss because it takes just as long for the in
dividual buds to develop to the bloom stage on pruned as on un-
pruned plants, and owing to the late season effect on boll develop
ment it usually takes longer for the bolls on the pruned plants to 
reach maturity, thus making the fruit on the pruned plants later and 
more subject to weevil attack. In other words, you not only lose 
time required to produce the squares pulled off but it takes longer 
in many cases for the bolls which develop from the later squares to 
reach maturity. Stripping off the squares does stimulate growth 
and therefore square formation, so that the actual number of squares 
formed per week per plant is increased, but, as stated above, no 
net gain results from this. 

At Florence seventy percent of the cotton was secured at the first 
picking on the stripped plants, while only sixty-five percent of the ' *\ 
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total was secured at the first picking from the plants which had an 
average of three squares stripped off on June 19, and thirty-five per
cent where ten squares were stripped off on June 26. The yield was 
greatest in each case from the plats that were not stripped. In 
cases where the plants were allowed to set fair crops of fruit and 
then all of the squares that came on later were pruned off, the stalks 
developed normally and little stimulating effect was observed. On 
the other hand, where all bolls on certain stalks were removed on 
the day that the blooms opened and no bolls at all left on the stalk, 
marked stimulation and more rapid square formation resulted. 

Topping 

Boll weevils and cowpea pod weevils frequently destroy the termi
nal bud in young plants very early in the season. This causes the 
plants to develop long vegetative branches from below the point 
where the bud was destroyed and results in peculiar shaped plants 
that have attracted considerable attention. There has been a dif
ference of opinion as to the yield of such plants as compared with 
normal plants. In order to determine if possible the extent of damage 
caused by such injury, the terminal buds were punched out of all of 
the plants in certain plats at different stages of growth throughout 
the season from chopping time to about three weeks after the plants 
began to bloom. The results were interesting but of no particular 
practical significance, except that they indicate that practice delays 
maturity and reduces the yield to a slight extent. When all of the 
plants in a plat had the bud taken out and the yields were compared, 
the untopped areas averaged 1730 pounds of seed cotton, while the 
areas topped at chopping time yielded 1516 pounds and those topped 
when the first squares developed yielded 1520 pounds. 

Topping later in the season during August has been tried also at 
Florence during the past two years with a view of determining the 
effect on weevil activity and yield of cotton under weevil conditions. 
The results are not at all conclusive, but they indicate that topping 
had little effect on yield but that the topped cotton seemed to open 
up better and earlier than that which was not topped. 

Time of Planting 

At Florence plantings were begun on March 17 and made at weekly 
intervals until May 20. Very poor stands were obtained from the 
March plantings in both 1923 and 1924, and the best stands as well 
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as best yields were obtained both years from April plantings, April 
2 to 10 giving best results in 1924. The yields decreased progressively 
for plantings after April 10. 

At Clemson, where plantings were begun April 24 as soon as the 
soil warmed up and continued until June 18, fruiting studies showed 
that the rate of blooming and the total number of blooms varied 
directly with the time of planting, the earlier the planting the earlier 
the first bloom and the greater the total number of blooms the 
greater the yield. A difference of two weeks in planting, however, 
gave a difference of only one week in date of first bloom. 

Rapidity of Development of Squares and Bolls 

As already mentioned above, there is a difference in the length 
of time it takes bolls of different varieties to develop from bloom to 
maturity, but there does not seem to be such a difference in the case 
of squares. Observations over a period of years indicate, however, 
that there are certain seasonal factors that influence the length of 
time it takes a fruit bud or square to reach the bloom stage. These 
same factors, or different factors, influence the time it takes a boll 
to develop from bloom to maturity. In our earlier work with cotton 
when we were studying cotton shedding we observed that there is a 
seasonal variation in the number of days from a fruit bud forma
tion to bloom, and this difference was observed to be quite marked 

1 <ii 
Fig. 5.—Making Fruiting Studies on Cotton Varieties. 
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at Florence during the seasons of 1 923 and 1924. In 1923 the squares 
developed from bud to bloom in 23 to 24 days', while in 1924 it took 
from 27 to 28 days for this development. At Clemson the periods 
were 23 dajrs in 1923 and apparently about 26 days for 1924. 

The boll periods, from bloom to open boll, do not seem to vary 
from season to season, and it has been noted both at Clemson and at 
Florence that the first bolls set have usually developed in the shortest 
time. In other words, there has been a very definite correlation be
tween the length of day and the boll period, but whether this is due 
to light or to temperature or to a combination of these has not been 
definitely determined. Whatever is the cause, the bolls which set 
in June and early July developed to open bolls in a shorter time than 
those which set in late July and August. 

Fig. 6.—Blooms Tagged for Boll Studies on Cotton Varieties. 

The importance of all of these studies of the factors which affect 
earliness and rapidity of growth can scarcely be over-estimated, 
because it is perfectly evident to the close observer that cotton pro
duction now is a race each season between the cotton plant and the 
weevil, and success will depend in a large measure upon our ability 
to produce a crop rapidly. It is especially important that we shorten 
:f possible the period between the time when the first squares are 
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large enough to puncture and the time when a reasonably abundant 
crop is sufficiently mature to be safe from weevil attack. This means 
of course, that the fruit should be set rapidly after the plants begin 
to square and the bolls should reach a stage of development as early 
as possible when they can no longer be injured by the weevil. 

Abortion of Early Buds and Squares 

There was a condition general'1 in the cotton fields in all sections 
of the state this season that has not been observed before during the 
seventeen years we have been studying cotton. This was the abor 
tion or shedding of the very small buds and squares which were 
formed when the plants first began to square in the early summer. 
The tiny buds would turn brown, dry up and drop off, leaving the 
lower branches devoid of squares and bolls. This failure to set a bot
tom crop was the main cause for the short cotton crop this season. 

Fig. 7.—Plant on Left Shows Normal Fruiting Compared with Plant on Right 
Showing Abnormal Shedding. 

This abortion of early buds and squares was evidently connected 
in some way with the unusually rainy season, but there were certain 
conditions which indicate that it was not entirely due to this. In 
many fields where this condition was general stalks could be found 
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that were fruited normally in every respect. This suggests that 
there were other contributing causes. The cotton flea which is dis
cussed later in this report, might have caused some of this shedding 
but could not have caused all of it because the trouble was general 
in many fields where the cotton flea was not abundant. 

There is some reason to believe that very serious interference with 
the normal fruiting of cotton might be caused by a disturbance of 
the nutritive balance of the plant, and it therefore seems worth while 
to undertake a serious investigation of it. We plan to build a green
house and equip a physiological laboratory at Florence for this pur
pose. Dr. Armstrong, on account of his thorough training in physiol
ogy and chemistry and his experience in research work of this kind, is 
peculiarly fitted to undertake this investigation. 

EXPERIMENTS WITH CROPS 

By far the most important agricultural enterprise of this state 
is the production of field crops. In 1923 the value of the fifteen lead
ing field crops in South Carolina was $224,564,000, or approximately 
a quarter billion dollars. More than half of this wealth was pro-

Pig. 8.—Fruiting Studies with Cotton Co-operative Experiments, 1924 
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duced by the cotton crop alone. Corn still holds second place in 
money value and in acreage occupied, and tobacco is third in money 
value. The exact value of the 1924 crop is not known as yet, but 
there is no doubt but that the cotton crop will have a lower total 
value than the 1923 crop. The yield for the state is somewhat lower 
and the price is also lower. Cotton is still the great wealth-producing 
crop of the state. 

The Agronomy Division is conducting many investigations along 
the line of factors in economical crop production, plant breeding, 
soil fertility, fertilizers, cultural practices, seed treatment, variety 
tests, rotations, new plant introductions, factors affecting oil content 
of seeds, cause of barrenness in corn, and fruiting studies with cot
ton. These investigations are conducted on the main station at 
Clemson College, the Pee Dee Station at Florence, the Coast Experi
ment Station at Summerville, and in co-operation with progressive 
farmers throughout the state. 

We believe that the investigations referred to above have already 
resulted in great value to the state. Proof of this is found in he 
fact that a comparison between the average yield of field crops for 
the 20-vear period just prior to the esstablishment of the South 
Carolina Experiment Station and the average yield of the same crops 
for the past 10 years shows that there has been an increase of 80 
percent. In 1923 this would mean a gain in the value of our leading 
field crops of approximately $100,000,000. From this should be sub
tracted the cost of fertilizing, harvesting and marketing this increase 
in yield in order to get the net value of the increase. After deducting 
all these costs, there is a net gain of about $70,000,000. Of course 
it is not claimed that the Experiment Station deserves credit for 
all this or even most of i t. Much of the credit is due to the Extension 
work of Clemson College, and to progressive farmers, plant breeders, 
and business men of the state. It is claimed, however, that the Ex
periment Station deserves credit for developing many of the facts 
about crop production and the underlying principles which have 
made the work of other men and organizations possible. In develop
ing the fundamental principles of scientific crop production the Ex
periment Station deserves credit for a large part of the wealth pro
duced through the increased yield of crops. It may also be pointed 
out that this is a source of wealth which is increasing steadily and 
not just a result which Ave haAre for one year which may never come 
again; in other words, it is a constantly recurring source of profit. 
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Variety Studies 

Cotton—Cotton variety tests are conducted at Clemson College 
and at the sub-stations each year. We cannot take the results of 
the test for any one year as final, as they depend largely on the sea
son. The best variety is one having the highest money value as an 
average of a period of years. 

The varieties having the highest money value at Clemson in 1923 
were Clemson Cook, College No. 1, Acala and Cleveland, in the order 
named. It is too^ early to give the money value for 1924, but some 
of the varieties having the highest yield are Cook, King, Cleveland 
and Acala. 

Forty varieties were included in the test in 1924. Twenty of the 
leading ones of these were used for a complete fruiting study, in 
order to determine their earliness and general fruiting habits. 

Table one gives the varieties having the highest average yield at 
Clemson College from 1920 to 1924. 

Table 1.—Cotton Variety Tests at Clemson College, 1920-1924 
VARIETY 1920 1921 1922 1923 1924 Average 

Cleveland-Piedmont 1654 1263 813 1206 1000 1187 
Cook-Wood 1596 1324 733 1082 1124 1171 
Sugar-Loaf 1464 1284 760 1150 1046 1140 
King-Wood 1604 1244 783 995 1127 1150 
Cleveland-Colter 1488 1208 750 1154 1064 1132 

At Florence the variety test was run in two series. One series was 
poisoned throughout the season to protect it against the boll weevil 
and the other series was poisoned with two early applications of 
sweetened poison. There are still a great many farmers in the state 
who do not protect their cotton against weevil attack throughout the 
season with poison, and we are making an effort to determine the 
best varieties for these to plant as well as the best variety for those 
who use poison throughout the season and try to save the crop after 
it is made and thus obtain maximum yields. On the poisoned section 
each of four strains of Cleveland produced over 2000 pounds per acre, 
with Humphrey-Coker Cleveland leading with 2092 pounds, and 
Coker's 1 Yg Cleveland and Coker's 1^ Cleveland following closely 
with 2039 and 2017 pounds respectively. Three other Clevelands 
made the following yields in this test; Wannamaker 1990, J. E. 
Wannamaker 1960, and Marett's 1934. Other high yielding short 

^staples were College No. 1, with 1886 pounds; and Mexican Big 
Boll, with 1826 pounds. 
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The highest yielding long staples were Webber 49, with 2046; 
Lightning Express, 2019; Carolina Foster, 1984; and Delphos, 1901. 
The average of the past two years shows the following Clevelands 
leading in the order named: Humphrey-Coker, Wannamaker, Mar-
ett, and Coker Strain 4 and in case of the long staple Carolina Foster, 
lightning Express, Delphos, and Webber 49. 

In the series where only two early applications of poison were 
used, the test was run in triplicate, but two of the series had to be 
thrown out. One was drowned out during the long wet spell and 
the stand destroyed on the other, so only one plat of each variety 
was left that was uniform enough to secure representative yields. The 
highest yielding variety—College No. 1, produced 1687 pounds under 
these conditions, with Lightning Express, Deltatype, Delphos, Dixie 
Triumph following close behind and all producing over 1600 pounds 
of seed cotton per acre. 

At the Coast Station, where the extremely rainy season resulted 
in very low yields, Coker's lf^ Cleveland, and Salsbury led with 
600 pounds of seed cotton each, and were followed by College No. 1 
with 590 pounds, and King and Webber 49 with 560 pounds each. 

We published in March, 1924, the results of our cotton variety, 
fruiting, and fertilizer studies with cotton. These experiments cover 
a period of years and represent the work conducted at all of our 
stations and in co-operation with farmers in different sections of this 
state. This publication, Bulletin 219, is one of the most valuable bulle
tins published by the station in recent years, and is sent free of charge 
to all citizens of the state who ask for it. 

Corn—Corn variety tests are conducted at each of the stations 
each year. From 15 to 20 of the leading varieties of the state are 
included. Corn variety testing is like cotton variety testing in 
that the results are determined largely by weather conditions. For 
this reason no one variety is likely to be first every year. The 
varieties having the highest average yield at Clemson College for 
the past four years are Douthit, 42.5 bushels per acre; Hastings, 
39.7; Weekly's, 38.7. The varieties having the highest average at 
Florence for the same time are Douthit, Pee Dee No. 5, and Coker's 
Garrick, each with a yield of 57 bushels per acre. During 1924 
Chappel's Garrick led with 75.7 bushels and was followed by Coker's 
Garrick with 70.2 bushels and Pee Dee No. 5 with 70.1 bushels. At 
the Coast Station for the past four years the leading varieties have 
been Hastings, Douthit and Weekly's and for 1924 Hasting's, Douthit ^ 
and Pee Dee No. 5. 
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Wheat—This year was the best for wheat that we have had in 
many years. The Blue Stem wheats continue to head the list in pro
duction. In 1924 the best yielding varieties were Alabama Bluestem, 
Coker's Red Heart, and Dietz-Mediterranean. 

Fig. 9.—Wheat Variety Test, Clemson College, 1924. 

Barley—Six varieties of barley were included in the 1924 test 
and gave good yields. The highest yield was made by Wood's 
Bearded barley, 42.9 bushels per acre. Other high yielding varieties 
were Willet's Bearded barley and Hastings Bearded barley. 

Ry e—Seven varieties of rye were tested in 1924. The best varieties 
were Coker's Abruzzi, 27.3 bushels per acre, Abruzzi C. A. C. No. 
146, 24.9 bushels and Florida Black, 23.3 bushels. 

Oats—Oats winter killed badly and some of the varieties did 
not have a stand after the severe freezes which we had. The highest 
yielding varieties were Black Winter, 58.6 bushels per acre; Curtis 
C. I. 2041, 57.5 bushels, Lee C. I. 2042, 48 bushels; and Coker's Ful-
ghum, 35.5 bushels. 

Soybeans—Ten of the leading varieties of soybeans were included 
in a test for seed production. The yield of all was very low because 
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Tig. 10.—Small Grain Test Plots, Clemson College, 1924. 

of the extremely dry summer. Biloxi and Mammoth Yellow were 
also seriously injured by disease. The varieties giving the highest 
yield were Tokio, 14.6 bushels per acre; Otootan, 13.3; and Tarheel 
Black, 13.3. At Florence, where ten varieties were studied the lead
ing varieties for grain production were Mammoth Yellow, Haberland, 
Mammoth Brown and Tarheel Black; and for hay Otootan, Laredo, 
and Virginia. 

Fig. 11.—Soybean Variety Test, Clemson College, 1924. 
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Soybeans and Cowpeas for Hay 

Otootan soybeans and Brabham cowpeas were planted in compari
son for hay. They were planted in rows and also broadcast. Where 
they were sown broadcast the soybeans made 3630 pounds of hay 
per acre, while the cowpeas made 814 pounds. When planted in rows 
the Otootan soybeans made 3445 pounds of hay per acre, and the 
Brabham cowpeas 1196 pounds of hay per acre. This shows very 
clearly the superiority of soybeans as a hay crop. 

Oil Content of Cotton Seed 

There is still considerable interest manifested by both the farmers 
and oil mill people in the question of the oil content of cotton seed. The 
work which we have had under way for several years, studying the 
factors which influence the oil content of s eed, is still making progress. 
We are determining by chemical analysis the oil content of samples 
of seed taken from all of the varieties of cotton that we are planting 
as well as from the different fertilizer treatments and different soil 
types throughout the state. This makes a very large number of sam
ples to be analyzed every year and keeps the project from going for
ward as rapidly as we would like. Eight hundred and thirty-five 
samples of seed were analyzed from the 1922 crop, and the chemists 
are still working on the 1407 samples from the 1923 crops, while the 
samples from the 1924 crops are still to be analyzed. The value of 
the cotton seed crop produced in South Carolina in 1923 was about 
$14,000,000. A large part of this value is for oil that the seed contain. 
Any data, therefore, that will give definite information as to the 
methods of increasing oil content of the seed will be of great value 
to both the farmers and oil mills. 

Miscellaneous 

We practice certain carefully planned rotations on all of our Ex
periment Stations and farms and are gaining much valuable informa
tion from these rotations from year to year. In some cases where it 
is necessary to continue certain crops on the same land for several 
years, we grow cover crops during the winter and in this way main
tain the organic content and the fertility of the soil. We have at both 
of our sub-stations and at Clemson certain carefully checked experi
ments for the purpose of determining the actual value of certain rota
tions. At our Pee Dee station we are maintaining the fertility of the 
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soil with a three-year rotation of cotton, small grains and cowpeas, 
followed by corn with cowpeas broadcasted in the corn, without any 
fertilizer. 

The breeding work with cotton, corn, rye, and barley is being con
tinued at Clemson and the cotton and velvet bean breeding work is 
being continued at Pee Dee Station. 

FERTILIZER STUDIES 

South Carolina uses more fertilizer per acre on general field crops 
than does any other state, and the thoughtful farmer should therefore 
use extreme care in selecting the formula best suited to his particular 
soil and crop. Because of the great diversity of soil types through
out the state, it is necessary, if reliable information as to the needs 
of the soils is to be obtained, that fertilizer tests be conducted on as 
many representative soil types as possible. Several years ago in an 
effort to obtain this much needed information, extensive fertilizer 
experiments were begun in co-operation with individual farmers in 
different sections of the state. Probably more farmers come in con
tact with these co-operative fertilizer experiments of the Agronomy 
Division than with any other one phase of Experiment Station work. 
Several additional tests have been added as facilities permitted, in
cluding one at Laurens the past season, until at present there are nine 
complete tests in as many counties of the state. The co-operating 
farmers, the counties in which they are located, and the soil type 
represented on each of these experiments are given below: 

NAME PLACE SOIL TYPE 

W. I. Johns, 
Asylum Farm 
R. I. Manning 
R. B. Bouknight 
B. G. Bright 
H. H. Camp 
A. J. Gregory 
De le Howe School 
Albert Ramage 

Allendale 
Richland 
Lee 
Edgefield 
Spartanburg 
Cherokee 
Lancaster 
McCormick 
Laurens 

Norfolk s. loam 
Norfolk sand 
Ruston s. loam 
Greenville s. c. loam 
Cecil clay loam 
Cecil s. loam 
Durham f. s. loam 
Cecil s. loam 
Cecil s. loam 

A regular systematic rotation is followed on these experimental 
fields, each of which consists of from seven to ten acres of land. The 
rotation is cotton the first year, followed by oats and peas the second 
year, and corn and peas the third year. One-third of the area of each 
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Fig. 12.—Co-operative Fertilizer Experiments with Farmers. No Fertilizer on 
Right. 

complete experiment is therefore planted to each crop every year. 
In addition to these standard crops, winter cover crops are planted 
for soil improvement whenever possible to do so. 

Each of the three series at each place is divided into about thirty 
plots one-fifteenth or one-tenth acre in size, the fertilizer treatment 
being varied on these individual plots. What is believed to be the 
best formula: for the particular soil type is used as a standard, all 
other treatments being compared with this. By varying the percent
age of each element, nitrogen, phosphorus, and potash in turn, in
formation as to the need of the soil for the various elements is ob
tained. There are in addition to this test for the best formula about 
ten plots in each series which receive the same standard fertilizer, 
but in varying amounts, in an attempt to determine just what rate 
of application of a complete fertilizer will give most profitable re
turns. 

One-half of each plot also has ground limestone applied at the 
rate of one ton per acre once in the rotation, which gives information 
as to the benefit of lime when applied with various fertilizer combi
nations. 
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Cotton 

Inasmuch as more fertilizer is applied to cotton than to the other 
field crops, these experiments were designed primarily to determine 
the needs of this crop. Valuable information is also being obtained 
as to the fertilizer requirements of the other crops; in the rotation, 
particularly corn and oats. 

Ihese experiments, while having been run only a few years, show 
clearly the great need of South Carolina soils for nitrogen, this 
element giving greatest returns of all. After the need for nitrogen 
has been met, phosphorus becomes the next limiting factor of plant 
growth. Potash appears not to be so necessary as the other two ele
ments, although ordinarily it gives increased yields, especially of cot
ton. This is shown by the average of the results for the past four 
years, which are as follows: 

Where no fertilizer was used, the average yield was 512 pounds 
of seed cotton per acre; where phosphorus and potash alone were 
used, the yield was 666 pounds; where nitrogen and potash were used 
the yield was 878 pounds; where nitrogen, phosphorus, and potash 
were used, the yield was 1040 pounds or an increase of 524 pounds 
over the checks which were not fertilized. 

It will be noted from a study of these results that all three elements 
were necessary for maximum yields, but that nitrogen when used 
in combination with either of the other two elements increased the 
yield more than did either phosphorus or potash. Not only! is this 
need for nitrogen greater than that for the other two elements but 
the increase in yield is in almost direct proportion to the amount 
of ammonia applied in the complete fertilizer. 

Where no ammonia was used in the mixed fertilizer, the average 
yield of seed cotton per acre was 700 pounds. This gradually in
creased with the increased amount of ammonia, 2 percent giving 967 
pounds seed cotton, 3 percent 1065 pounds, 5 percent 1154 pounds, 
and 8 percent 1265 pounds. 

Next to nitrogen phosphorus is the limiting factor in cotton pro
duction on the average South Carolina soils. IVhere varying amounts 
of phophoric acid were added and a constant supply of nitrogen and 
potash was used, no phosphorus gave a yield of 913 pounds of seed 
cotton, 4 percent phosphoric acid gave a yield of 1012 pounds, 8 per
cent 1043 pounds, and 12 percent 1077 pounds. It will be noted that 
these increases are consistent but not large. In this connection it 
is important to remember that earliness of the crop is increased by 
the addition of phosphorus to the formula. Wliere no phosphoric ' ^ 
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acid was used, 48 percent of the cotton was matured at the first pick
ing' ; and where 4 percent wras used 52 percent matured at the first 
picking; and where 8 percent was used, 57 percent was matured at 
the first picking. 

Of the three principal fertilizer elements, potash is needed less 
than the other two in the production of cotton. On the light soils 
of the Coastal Plain area two to three percent of potash gave good 
results, but when the results over a period of years were averaged 
it was shown that 4 percent gave a slight reduction in yield and' a 
slight delay in maturity. 

In all of the co-operative fertilizer experiments, as well as in ex
periments made on the Experiment Station farms, different amounts 
of complete fertilizers have been used in rate-of-application tests. 
In these experiments the highest yields of cotton have been obtained 
in practically all cases from the highest rate of application, the in
crease being rather consistent for each increase in amount of ferti
lizer. Where no fertilizer was used, a yield of 580 pounds of seed 
cotton was produced, where 200 pounds were used, a yield of 880 
pounds was produced, where 400 pounds were used, 981 pounds; 
where 800 pounds were used, 1200 pounds, and where 1200 pounds 
were used, 1297 pounds were produced. 

It will be noted from these results that the lower rates of applica
tion have given greatest relative returns; that is, the first 200-pound 
application paid better than any other similar increase in application. 
The increase in yield for the first 200 pounds, it will be noted, was 
exactly 300 pounds of seed cotton, or one and one-half pounds for 
each pound of fertilizer applied. The higher applications, however, 
while increasing the yield, did so at a lower rate, the increase in 
yield being at the rate of approximately one-half pound of seed cot
ton for each pound of fertilizer, and above an 800-pound application 
the rate of increase was still less. The increase in application was 
profitable, however, up to about 800 pounds per acre, above which 
it is doubtful if profitable returns will be secured. 

Corn 

Our experiments indicate that when corn is planted in a regular 
rotation where a rather heavy application of complete fertilizer has 
been applied to the cotton, the corn responds to complete fertilizer 
much less than does cotton. The corn plant being succulent and 
rapid-growing, it is to be expected that nitrogen would be especially 
necessary for this crop. Such is indeed the case. The response of 
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corn to nitrogenous fertilizers is much greater than to any other 
fertilizer element; in fact, the yields of corn have been found to be 
in almost direct proportion to the amount of ammonia applied. 
Where the amount of ammonia in a complete fertilizer was varied, 
the other elements being kept contant, in tests at eight different 
places in the state we secured he following average resuls: 

No ammonia 21.7 bushels of corn 
2% ammonia 25.4 bushels of corn 
4% ammonia 29.2 bushels of corn 
8% ammonia 37.5 bushels of corn 

10% ammonia 40.4 bushels of corn 

Each successive addition of ammonia to the formula, it will be 
noted, resulted in an increased yield of corn, this increase being in 
almost direct proportion to the amunt of ammonia in the formula. 

The effect of varying the amount of phosphoric acid in the com
plete fertilizer had hut little effect on the yield of corn. Four per
cent of phosphoric acid gave an increase in yield of nearly three 
bushels per acre, but no other increase in phosphoric acid gave any 
appreciable increase in yield. 

Potash does not greatly affect the yield of corn on South Caro
lina soils, as indicated by the average of results obtained in thirteen 
co-operative fertilizer experiments conducted during the past four 
years. The difference in yield is very slight, being within the range 
of experimental error. There are indications, however, that potash 
may be needed on the extremely light sandy soils of the Coastal 
Plain. A mixed fertilizer without potash gave an average yield of 
32 bushels of corn, while the same amount of one containing four per
cent of potash gave a yield of only 32.5 bushels. 

The accompanying graph illustrates in a graphic manner the re
sults obtained with corn, where each of the three fertilizing elements 
is varied in turn, the two others being kept contant meanwhile. 
These experiments show in a striking manner that corn yields on 
the soils considered in these experiments are almost entirely depen
dent upon the application of nitrogenous fertilizers. 

The rate of application of a complete fertilizer to corn is also of 
considerable interest, and the results of several years of co-operative 
experiments are shown in the accompanying graph. 

It will be noted that the yield of corn varied almost directly with 
the amount of fertilizer applied, the highest yields being obtained 
with the heaviest application of fertilizer. Bearing in,mind the in-
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Percentage of Each Element in Oomplete Fertilizer 

Fig. 13.—Average Yield of Corn from Co-operative Fertilizer Tests with Vary
ing Amounts of each Fertilizing Element in Complete Fertilizer. 

crease in yield due to heavier application of nitrogen, and the failure 
of this crop to respond to large amounts of phosphorus and potash, 
it will be seen that this increase shown here was not due to the addi
tional amounts of the complete fertilizer applied, but rather to the 
greater quantities of ammonia contained therein. 

The method of application of the fertilizer to the corn in these co
operative fertilizer experiments might well be mentioned here. It 
consists of all the phosphorus and potash and one-half of the ammonia 
being applied before planting, the remaining one-half of the ammonia 
being applied as nitrate of soda when the corn is about waist high. 

The results of the yields of corn in the general fertilizer test at 
the Pee Dee Station are also of special interest, as they confirm in 
a general way the results obtained elsewhere in the state. The soil 
of the Pee Dee Station is somewhat higher in fertility than that on 
which we find most of the co-operative experiments. On this soil of 
higher fertility the addition of potash to the other two fertilizing 
elements resulted in no increase in yield, while phosphorus when 
added to the formula increased the yield about three bushels per acre. 
Nitrogen, when applied in addition to phosphorus and potash, gave 
an increase in yield of approximately nine bushels per acre on *he 
average for the past four years. 
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Pounds of Complete fertiliser per .Acre 

Fig. 14—Average Yield of Corn from Co-operative Fertilizer Tests with Vary
ing Amounts of Complete Fertilizer. 

Oats 

The fertilization of oats is a problem that has received little atten
tion in South Carolina. General farm practice and experience have 
indicated that readily available nitrogenous fertilizers gave best re
turns. The yields of oats in the co-operative fertilizer experiments 
for the past four years indicate that this is the case—the yield vary
ing almost directly with the amount of ammonia applied, and being 
affected but very little by different rates of application of the other 
two elements. 

Peanuts 

In addition to the regular fertilizer tests conducted in co-operation 
with individual farmers of the state, other experiments with special 
crops are conducted from time to time. During the past season tests 
to determine the best formula to use for peanuts have been conducted 
at each of the following places—Columbia, Aiken, and Darlington. 
The peanuts from two of these plots have not been threshed yet, but 
valuable information has been secured from the one near Columbia. 
Results have just been compiled from this test which was located on 
the farm of Mr. W. T. Huffman in the sand hill belt. 
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The most important indications from this experiment are; that a 
complete fertilizer is necessary for best results, that 600 pounds of 
fertilizer gave a greater profit per acre than either 200 or 400 pounds, 
and that the percentage of each element giving best results, if ex
pressed as a formula, would be about 10 percent phosphoric acid, 
2 to 3 percent ammonia, and about 6 percent potash. 

Interesting and valuable experiments with fertilizers with sweet 
potatoes, peanuts, Irish potatoes, and other crops are under way at 
Florence and Summerville and reference to these will be found under 
the sections of the report dealing with these stations. 

RESEARCH WORK IN AGRICULTURAL ECONOMICS 

Realizing that many of our cropping systems and farm practices, 
which seem best for the individual crop and for present conditions, 
are unsound and uneconomical from the standpoint of our permanent 
agricultural advancement, we have for several years kept accurate 
records of all of the operations and costs involved in producing the 
crops in the different fields on the Experiment Station farms. A 
careful study of these records from year to year has shown the ex
cessive costs and poor economy of certain practices, and has indicated 
methods bv which improvements could be made and cost of produc
tion lowered. 

During 1922, we took up with the Bureau of Agricultural 
Economics of the United States Department of Agriculture the mat
ter of co-operative work along this line and finally perfected an 
arrangement by which such work could be undertaken jointly by 
the Department and the College, each paying half of the cost. Early 
in 1923, Mr. W. C. Jensen, who was formerly employed here as assis
tant in Agricultural Economics, and who was pursuing graduate study 
along this line at the University of Wisconsin, came back and took 
up this work. 

The object of the broad investigations which we have under way 
now is to study the economic factors involved in the operation and 
management of cotton farms with a view of obtaining fundamental 
facts and figures upon which to base recommendations as to the pro
per organization of the farm under boll weevil conditions. This sur
vey has been pursued thus far by Mr. Jensen and two assistants. In 
Anderson county records were obtained on 333 farms for the crop 
year 1922. In the surveys the field men use a twenty-one-page out
line in recording the data for each farm. This includes the farmer's 



records and estimates of the amount and cost of man, horse, and im
plement labor involved in production of each crop under the wages, 
tenant, and share-crop systems, and gives a business analysis of each 
crop and division of the farm as a unit of operation. A careful and 
complete business analysis is also made of the entire farm, so that 
we not only know the profit or loss of the individual operations and 
crops, but the profit or loss on the farm as a whole. 

The data secured in this survey have been published as Bulletin 
221 of this station, and a summary of the results is given below. 

Some Results of the Anderson County Project 

The average family income on the 333 farms studied was $1,065.00 
this amount including the average farm income (or receipts minus 
expenses) of $378.00; the average value of the farm-produced com
modities consumed per family, $373.00; the average rental value of 
the house, $192.00; and the value of unpaid family labor used in 
farm operations, $122.00. The family income is the most satisfactory 
figure for use in comparison of farmers' earnings with straight salar
ies. The average labor income was minus $392.00 per farm. 

The average yearly quantity consumption of farm-produced articles 
per family was as follows: 333 gallons of milk, 126 pounds of butter, 
66 dozens of eggs, 700 pounds of meat, 12 bushels of corn as meal, 
10 bushels of wheat as flour, 6 gallons of syrup, 27 bushels of pota
toes, $48.00 worth of garden products and fruit, and 9 cords of wood. 

The average family furnished $122.00 worth of family labor, ex
clusive of the operator, in working the farm. The operator's labor 
was worth $277.00 per farm on the average. 

"While the average return on capital invested averaged only .8 
of one percent, a fair proportion of owners as well as renters made 
six percent or better. The value of the operator's labor was de
ducted from the farm income, determining the percent returned. 
While family and farm income depend much on the size of the farm, 
the percent made on capital is not so dependent. It rather shows 
quality, or "What a person does with what he has.'1 

The gross receipts per farm averaged $2,230.00, the figure for 
OAvners being $2,594.00, tenants $1,024.00, and farmers renting out 
land and also operating some land $3,242.00. 

The average expense on the 333 farms was $1,852.00, 77 percent 
constituting cash outlay. Cropper and wage labor combined amount
ed to 46.3 percent of the total cash expense per farm. 
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The cotton crop utilized 65 percent of the labor, occupied 52 per
cent of the crop land, and brought in 91 percent of all crop receipts 
and 84 percent of all farm receipts. 

Profits were higher on the large farms. Profits increased (a) with 
yield, (b) with increased percentage of crop land in cotton, (c) with 
increased efficiency of man and mule labor, and (d) with increased 
education of operator. 

While there were very great differences in cost on different farms 
and fields, the average unit costs were as follows—cotton 20.4 cents 
a pound (considering cotton seed as a credit), corn $1.45 a bushel, 
oats 52 cents a bushel, cowpea hay $16.77 a ton, and wheat $1.95 a 
bushel. Any by-products were in each case considered as credits to 
the major part of the crop. 

It was evident that the farmers made their money from cotton, 
the average profit per pound being about four cents. Most of the 
feed crops were produced at costs that equalled or excelled the mar
ket price. Although there was an average profit of four cents a 
pound on cotton, it must not be assumed that all farmers made a 
profit. Fully 20 percent of the cotton crop was produced at a cost 
materially above the market price, the cost on several farms being 
over 50 cents a pound of lint. 

Oats showed up especially promising as a feed crop. Some far
mers gained by feeding oats as a supplement to corn. Oats showed 
up as more profitable than wheat, which may be regarded as a com
peting crop in most ways. • 

Yield, fertilizer, boll weevil damage, and labor all had marked in
fluences on production costs. Usually, but not always, unit cost de
creased with increased yield. 

Back of yield are factors of fertilizer practice, tillage and pests, 
all of which showed interesting relations. 

Size of acreage was also related to cost, the larger fields yielding 
less to the acre but usually insuring a larger farm income. The prin
ciple of increasing and diminishing returns was well illustrated in 
this connection. 

Almost invariably the reasons for success could be traced to 
economical production. The average expense per $100.00 of income 
on all owner farms averaged $84.00, while on the best 26 farms it 
was only $54.00. When cost accounting was employed, it was found 
that the better farms also produced each distinct product more eco
nomically than the average. 
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Conditions Found on The Better Paying Farms 

Although observation sometimes enables one to determine what 
farms are paying, business analyses and cost records are usually 
necessary to determine whether a farm is successful and practically 
always to show the reasons for success or failure. After finding the 
more successful farmers the following reasons were discovered for 
their success. 

1. They own farms of 100 or more crop acres, with an average 
investment of $16,000.00. 

2. They plant at least 40 to 50 acres of cotton and 20 to 30 acres 
of corn. 

3. They plant a relatively large acreage in cover crops and use 
an average of 350 pounds of commercial fertilizer per crop acre. 

4. They groAv about 20 acres of crops for each man equivalent 
and 25 acres for each work animal. 

5. They secure for each man at least 1,500 hours of productive 
work per year and for each work animal 1,000 hours. Some of them 
keep an accurate account of the labor, in this way saving hundreds 
of dollars per year in some cases. 

6. They produce 300 or more pounds of lint cotton to the acre. 
7. Practically all their products are very economically produced. 
8. They invest approximately 60 percent of their capital in land, 

20 percent in buildings, 4 percent in livestock, and 10 percent in 
feeds and supplies and working capital. , 

9. They sell cotton and other crops at good prices and buy ferti
lizer and other farm supplies advantageously. 

10. They produce annually at least $400.00 worth of foods for 
family consumption on the farm, in this way enjoying a good stan
dard of living. 

This work has been continued on these same farms in Anderson 
county, for the crop year 1923, and will be continued for several 
years longer, omitting, of course, any farms which change manage
ment or organization in such way as to prevent the later results from 
being comparable with those secured in the earlier surveys. 

Besides these intensive studies year after year on the same farms 
in Anderson county, we have found formed a co-operative agreement 
with the State Department of Education by which many of the Smith-
Hughes teachers of Agriculture in the rural high schools of the state 
are taking the same kind of records on farms in the sections where 
they teach. Mr. Jensen is assisting each of these teachers in organiz
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ing this work and supervising it in a general way, and we are wrorking 
up the results in the office here and sending them back to the teachers 
for use in working up the projects in their schools. 

This is a splendid type of co-operative work and not only provides 
the teachers new and timely data and subject matter for their teach
ing, but enables the research workers to cover the entire state with 
funds that would only provide for the work in one or two counties. 
The work of both parties co-operating is strengthened and the state 
at large profits by the arrangement. 

INSECT PESTS 

Insects attack all kinds of crops and plants and in many cases 
the damage which they cause to our crops makes the difference be
tween success and failure. The question is often asked why do we 
have so many more pests now than we formerly had? When we 
realize, however, that seventy-five percent of the injurious insects 
that we have to contend with have come in from other countries, it 
is easy to answer this question. In fact, our most destructive pests 
are the ones that have been imported from other places. The San 
Jose scale, the common potato bug, and the boll weevil are conspicu
ous examples. 

Our entomologists are not only charged with investigating these 
pests and developing means of controlling them, but they have the 
responsibility of enforcing quarantine measures and keeping other 
and more destructive pests from being brought into the state. 

Insecticides 
the control of almost all insect pests involves the use of poisons 

which will destroy the pest without injuring the plant or animal up
on which the pest is living. As chemical and physical sciences ad
vance new substances are being produced which seem to have possi
bilities as insecticides. In many cases the pests we must fight are 
peculiar to this section of the country; in other cases the climatic con
ditions which obtain here cause both plant and their pests to react 
in a different manner than is the case in colder and dryer climates. 
So we not only have to devise control methods where none are known, 
but in the case of insects peculiar to our section, have to carefully 
test out and frequently modify insecticides and methods developd 
elsewhere before we can recommend them to our people as being safe 
and effective. 
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During the past year an up-to-date insecticide laboratory was or
ganized and equipped for the production and study of both dry and 
liquid insecticides. This work is being pursued along the following 
general lines: (1) The study of insecticides in common use; (2) In
vestigations of new insecticides: and (3) The investigation of new in
secticide combinations. 

A supply of the common insecticides is kept in the laboratory and 
a careful study is made of their chemical and physical conditions. 
These insecticides were used in both cage and field tests during the 
past summer on various insects, in order to determine their compara
tive value under South Carolina conditions and to study methods 
for their application. Recommendations based on these studies as the 
work progressed were made to the growers from time to time. 

Many new materials were tested in the laboratory with a view of 
finding substances of high toxicity. The properties of these materials 
are studied and means for their application as insecticides are deter
mined. If the laboratory studies indicate that these materials hold 
promise as insecticides they are used in cage tests and finally in field 
experiments. Thus, for example, many materials in the dust form 
were used as carriers for various forms of nicotine during the past 
season. Free nicotine, nicotine sulphate, and nicotine oleate were used 
in varying proportions from 1.6 to 2.4 percent actual nicotine content 
with the following dust carriers: Tripoli, Ditomaceous earth, Fuller's 
earth, hydrated lime, and several other finely divided powders. 
Some of the chemical and physical combinations possible with these 
materials were tested against these insects, but in all of these combi
nations it was found to be less effective than calcium arsenate. 

In the economic control of insect pests it is very advantageous to 
combine in one application materials to combat as many pests as 
possible. Many such combinations are in common use and our studies 
indicate that other combinations of this type are possible. One 
example of a combination which was tested during the course of 
these studies Avas the addition of nicotine sulphate to calcium arse
nate with a view of controlling both the boll weevil and the cotton 
leaf louse, or aphis. Combinations of nicotine sulphate with calcium 
arsenate in some cases running as high as percent of nicotine sul
phate were used in cage tests. Combinations containing nicotine of 
higher percentage gave trouble in mixing and applying due to the un
favorable physical conditions produced. Freshly prepared mixtures 
of nicotine sulphate and calcium arsenate were applied to cotton 
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during the middle of the day for aphis control and also while the dew 
was on the plants as for boll weevil control. In no cases was there 
any burning. 

Our studies along this line are as yet incomplete, but the evidence 
so far seems to indicate that by such combinations it may be possible 
to control both the cotton boll weevil and the cotton aphis. 

One proprietary boll weevil remedy known as B. Q. put out by the 
Texas Oil Company was tested. This material apparently consists of 
a mixture of kerosene and camphor. In our tests the material ap
parently showed considerable toxicity when applied as a mist direct
ly to the weevils. When applied to cotton as a spray it burned the 
foliage, especially on the younger and more tender terminal portions. 
If the material could be applied as a very finely fog or mist it might 
possibly not be seriously injurious to the foliage of cotton and its 
effectiveness against the boll weevil would probably be increased. 
However, at the present time there seems to be no satisfactory means 
of obtaining a fog of the necessary character. 

Experiment^are under way to determine the relative adhesive
ness of different insecticides under field conditions. This work has 
shown that there is a considerable difference in the adhesive pro
perties of the various insecticide dusts and that these properties may 
be variously modified by the addition of other materials, thus cal
cium casenate makes some insecticides more adhesive than it does 
others. 

The Mexican Bean Beetle 

A new pest for South Carolina is the Mexican Bean Beetle, which 
is proving very destructive to the bean crop in the Piedmont section 
of the state. In many places during the spring and summer of 1924 
the beans, especially garden varieties, were completely destroyed by 
this pest. The late summer and fall crops were less severely injured 
and in most cases .made good crops. 

The Mexican bean beetle has been known in the southwestern 
United States since 1864, but was considered to be a species peculiar 
to these hot dry regions until 1920, when it made its appearance in 
northern Alabama. Since that time it has gradually spread north 
and east into Georgia, Tennessee and South Carolina and adjoining 
states. It made its appearance in Oconee county in 1921 and is now 
found over almost the entire Piedmont section of the state. 

The beetle is small, bronze brown in color, and has eight small 
black spots on each side of the body. The small bright yellow eggs 
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occur in clusters on the under sides of the leaves, and the larvae 
feed largely from the bottom of the leaves, consuming everything 
but the skeleton of the leaf. The adults pass the winter in old bean 
stalks, grass, debris and rubbish of all kinds around the edge of the 
garden or fields, and are 011 han d to attack the next crop as soon as 
growth begins in the spring. A clean-up of such hibernation places 
in and about the fields has been found to do much toward reducing 
injury to the spring bean crop. 

The life history and seasonal occurrence of this pest was carefully 
studied during the past summer to form a basis for control measures 
with special references to time of application of poisons. The host 
plants, enemies, and habits of the bean beetle are under close obser
vation and information of much economic value is being collected. 

In the early part of the season field studies were made to determine 
the effectiveness of various poisons and the comparative desirability 
of dust and spray applications. 

Hibernation studies have been started to determine the places fre
quented by the Mexican bean beetle during the winter months, winter 
activities, hibernation and emergency dates and mortality during the 
hibernation period. 

The poisons which gave the most encouraging results in our ex
periments during the past year were magnesium arsenate mixed with 
three to five parts of hydrated lime and calcium arsenate mixed with 
nine parts of hydrate lime and applied as a dust. Lead arsenate 
mixed with six parts of hydrated lime gave good control in our tests, 
but there was a slight indication of burning. These dusts should be 
applied only when air is quiet, which is usually in the early morning 
or late evening. The insects feed almost entirely on the under surface 
of the leaves and it is essential that the dust should be placed on the 
under surfaces. This necessitates the use of a dust gun or dusting 
machine so arranged that the dust can be blown in under the plants. 
Two liquid sprays, one containing two pounds of magnesium arsenate 
to one hundred gallons water, and the other one and one-half pounds 
of calcium arsenate and three pounds of hydrated lime to one hun
dred gallons of water also gave good results in our experiments dur
ing the past summer. Angle nozzles were used and the spray was ap
plied from both sides of the row. 

The bean plant is quite sensitive to arsenical poisons. Dusts which 
have not been thoroughly mixed or insecticides containing too high 
a proportion of the arsenate were found to burn the plants. 

A bulletin giving information on this insect and the result of our 
experiments will be issued as soon as our experiments warrant it. 
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The Cotton Flea 

Cotton growers in many sections of the state were more or less 
seriously alarmed during the past summer by the appearance in their 
fields of a type of injury apparently new to the cotton plants of this 
section. 

Investigations of this condition were undertaken by Mr. C. O. 
Eddy, Associate Entomologist of the Experiment Station, and the 
cause of this damage to cotton was shown to be due very largely to 
the activities of a tiny insect (Psallus seriatus Reut.) which has been 
commonly termed the cotton flea. 

Injury was first noticed early in the season when certain growers 
were examining cotton for the first signs of boll weevil activity. 
These growers later described the, loss to their crops as equivalent to 
a 90 percent boll weevil infestation. 

When growing cotton was kept under careful observation it was 
noticed that infestation with the cotton flea was characterized by 
certain definite symptoms. The young terminal bud and the termi
nal leaf would wither, turn brown or black, and drop from the plant. 
This resulted in the failure of the squares to develop. Consequently 
severe infestation resulted in a failure of the plant to fruit. The 
damage to cotton usually occurred in rather localized areas although 
more or less injury sometimes occurred throughout large fields. 

This insect seems to be somewhat migratory in habit, feeding up
on the more succulent plants of the infested fields. When most of 
the buds in an infested area had been killed or when the plant growth 
had been retarded for any reason, the insects would migrate and in
jury would appear in other sections of the field. 

The damage was first apparent in the Coastal section of the state 
and spread gradually northward and westward. The central and 
eastern portions of the state suffered the most severe damage, and 
while injury occurred throughout the state it was of little consequence 
west of Anderson. 

The cotton flea (Psallus seriatus Reut.) is a tiny, light green, suck
ing insect belonging to the family Miridae, measuring scarcely one-
eight of an inch in length. The cotton flea is a very active creature, 
running and flying rapidly, and concealing itself very effectively 
among the young buds and leaves of the cotton plants. 

This insect was observed at different places and under different 
conditions throughout the summer by periodical visits to infested 
localities. Preliminary investigations show that there is great need 
for more thorough knowledge of the life history and seasonal activi
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ties of this pest. It is apparent that such information must be avail
able before thoroughly satisfactory control measures can be estab
lished. 

This insect is of the piercing type, sucking the juice from the in
terior of the plant, but not consuming any of the outer tissues. This 
renders control by the application of such poisons as calcium arsenate, 
lead arsenate, or Paris green impossible. Nicotine dust may offer 
hope of success, but the great activity of these insects renders the 
possibilities of successful control by such treatment very doubtful, 
even should the cost of nicotine insecticides not be prohibitive. It is 
entirely probably that cultural practices may be devised which would 
satisfactorily control this pest, but this can be determined only after 
the activities of the insect are more thoroughly understood. 

The relaion of the activities of the cotton flea to weather conditions 
are as yet unknown. It may be that the recent outbreak of this insect 
wras the result of unusual conditions and that such an outbreak may 
not occur again for several seasons. On the other hand, the occur
rence of injury may take place annually and it is desirable that 
more thorough knowledge be available in this respect. 

Several county agents and numbers of growers throughout the 
state have urged that investigations be conducted to increase our 
knowledge of this insect. Several growers have indicated their will
ingness to co-operate with the College in experimental work, and it 
is planned to continue the investigations of this insect as intensively 
as possible during the next season. 

PLANT DISEASES 

The Botany Division continues to investigate diseases of plants with 
are prevalent and destructive in this state. The main research pro
jects continue to be with cotton diseases, but other important diseases 
come up from time to time and investigations of these are undertaken 
wrhere the malady is serious enough to justify a serious study of it. 
Millions of dollars are lost annually to South Carolina farmers on ac
count of the destructive diseases of small grain, corn, cotton, fruits, 
and vegetables. Some of the principal lines of work under way are 
listed below under subject heads. 

Plant Disease Survey 

The annual plant disease survey conducted in co-operation with 
the Bureau of Plant Industry of the United States Department of Ag
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riculture, has been carried out as in the past. This survey serves a 
most useful purpose in keeping the college, experiment station, and 
extension workers in touch with plant disease conditions, throughtout 
the state. It enables us to correlate our research work on plant dis
eases more closely with the needs of our farmers. 

During the past year, two new diseases have made their appear
ance in the state. One of these, a cotton disease known as Ascachyta 
canker, made its appearance during the rainy weather of June and 
July, and was found in Lexington, Greenville, and Oconee counties. 
This disease was formerly discovered and described in Arkansas and 
this year is apparently the first time it has made serious inroads into 
the cotton fields of South Carolina, and if it continues to occur here 
on large areas it will be necessary for us to undertake some investi
gational work looking to its control. 

Another destructive cotton disease which seems never to have been 
reported previously was found a few miles from the College in 
Oconee county during the summer. It is not known how serious this 
disease may prove, as we have not yet determined definitely what the 
cause of it is. 

The nematode disease of wheat, which has been known in this coun
try for several years, but has never been found in South Carolina be
fore, was discovered in Oconee county in May, 1924. On the farm 
where it was found it had completely destroyed a small field of grain. 
A survey of the neighborhood in co-operation with the United States 
Plant Disease Survey revealed the presence of the disease on several 
other farms in the neighborhood. In some cases the destruction a-
mounted to 50 percent of the crop and in others (there were smaller 
proportions destroyed. This disease has caused very serious loss in 
other states, especially Virginia, but it is comparatively easy to con
trol where proper precautionary measures are taken. 

An epidemic of bacterial blight on garden peas was observed in 
. se ctions of the state where this is an annual crop. The serious dam

age caused by the disease in Charleston county this year indicates 
that it is a pest which must be dealt with in the future if we are to 
continue to grow this crop. 

Some of the more common diseases, such as Southern blight of 
tomatoes, peach leaf curl, and pecan scab, were unusually abundant 
and caused serious losses in many sections of the state. There are 
on file in this office 220 separate observations which were made on 
different plant diseases in the state in 1924, and these are of course 

* only the actual observations made. Thousands of other cases would 
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evidently have been reported if opportunity had been available for 
making a more extended survey. Sufficient evidence is available to 
indicate that the more coinmon diseases are very prevalent and are 
causing the usual amount of damage. In some cases the cold wet 
weather which we experienced in the spring of the year caused dis
eases to be much more severe than nsual. 

Anthracnose of Cotton 

Our work on anthracnose of cotton has been practically completed 
for some time, but publication has been delayed to secure data on one 
or twro points which we wished to settle if possible. 

Early work on this disease at this station cleared up the seasonal 
life history of the fungus concerned and developed control measures 
which have saved millions of dollars to the state and to the South. 
Anthracnose is no longer the problem, therefore, to the farmer that 
it was a few years ago. Our recent work has been a study of the 
effect of different seed treatments and storage conditions in the life 
of the fungus within the seed. We have known for some years that 
the infected seed become free of the fungus which causes the disease 
if the seed are kept long enough. We have studied the effect of dif
ferent storage conditions on the fungus and in the seed in an effort 
to find some means of hastening the death of the fungus without in
jury to the seed. This does not seem possible, however, in any prac
tical way, so the project is being discontinued and the data secured 
during the investigation will be published at an early date in bulletin 
form. 

Pod Spot of English Peas 

This disease came to our attention in 1922 from near Latta, in 
Dillon county. It was doing damage at that time by blemishing the 
pods and thus reducing the market value of the crop. We have had 
it under investigation since then as our other duties gave us time to 
work at it. We have isolated an organism, one of the bacteria, and 
have been able to reproduce the disease with it, both in the green
house and in the open. We are now studying it to determine whether 
it is new to science or has previously been described. As soon as 
this point is determined, we hope to publish an account of it. 

Wild Onion Disease 

County Agent S. M. Byars, of Anderson county, called our atten
tion in the spring of 1924 to a disease of wild onions which seemed 
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to be exterminating that pest in one place in his county. Two visits 
were made to the locality in question and specimens secured for study. 
The specimens were submitted to onion disease specialists, and it 
seems that the fungus which causes the disease is as yet undescribed. 
The investigation is being conducted in co-operation with Professor 
H. H. Whetzel, of Cornell University. We are doing inoculation work 
in the field and greenhouse; while Professor Whetzel, who is especial
ly interested in the particular class of fungi to which the present 
one belongs, is doing the work of studying it in culture and classify
ing it. If we can find an easy way of spreading this fungus among 
wild onions, it gives promise of proving an effective means of eradi
cating that pest in many places. 

EXPERIMENTS WITH FRUITS AND VEGETABLES 
Varied soil and climatic conditions of South Carolina permit the 

growth of a great variety of fruits and vegetables during practically 
all seasons of the year. Our most progressive people have appreciat
ed the possibilities of developing the home orchard and garden, and 
have made these yield abundant returns of fruit and vegetables for 
home use and for the local markets, but it is just within the past few 
years that the production of these crops on a commercial scale for 
the eastern markets has been undertaken. 

There were 32,000 acres of Irish potatoes planted in South Carolina 
in 1923, yielding on the average 98 bushels per acre for a total of 
3,136,000 bushels, valued at more than $5,000,000. This shows an 
increase over the year before of 600,000 bushels in yield and nearly 
two million dollars in value of crop, although the acreage was less 
by 1,000 acres. The per acre yield of last year is the third highest 
per acre yield of Irish potatoes ever grown in South Carolina, and 
is only four bushels less than the record of 102 bushels per acre 
average grown in 1918. There were shipped out of this state during 
the season of 1 922-23 a total of 4,345 cars of Irish potatoes as against 
2,509 cars the previous season. 

While the sweet potato acreage shows a decrease in 1923 from that 
of 1922, there was an increase of five bushels per acre in the average 
yield, which, together with a slightly higher value per bushel, caused 
an increase in the value of the crop of approximately one million dol
lars. The 1923 crop, on the basis of the December 1 price, was worth 
$7,841,000. During the 1922-23 season there were shipped out of the 
state 235 ears of sweet potatoes as against 135 cars the previous year, 
and 58 cars for the season 1920-21. 
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In the production of other vegetable crops, South Carolina is tak
ing her place along with states long since acknowledged as leaders. 
The records of the Division of Crops and Livestock Estimates show 
that in 1923 South Carolina led the country in yield per acre of cab
bage, having produced on 3,450 acres an average of 11.5 tons per acre 
for a total of 3,174 cars of 12.5 tons each. In yield per acre this is 
one-half ton more than any other state and in total production our 
state is exceeded only by New York, Wisconsin, and Colorado. In 
carlot shipments from the state, South Carolina takes third place in 
1923, first and second honors giong to New York (Long Island), and 
Wisconsin. 

In addition, tremendous advances have been made in the growing 
of tomatoes, lettuce, celery, asparagus, and spinach. 

There is, too, in the fruit industry a new and serious interest. The 
number of commercial orchards and vineyards is on the increase. The 
grape has taken on a new importance in the state. In the Piedmont 
region the apple presents possibilities not dreamed of. Exhibits at 
the South Carolina Fair in 1923 and 1924 demonstrate beyond a doubt 
that we can grow and are growing in South Carolina as good apples 
as are to be found anywhere. The same is true particularly of peaches 
and dewberries in the sand hills and of truck along the coast. Much 
of this development is due to experiments conducted by the South 
Carolina Experiment Station at Clemson College and at the sub
stations at Florence and Summerville. 

With this increased interest in fruit and vegetables growing and 
the consequent increase in the acreage devoted to these crops there 
comes an increased responsibiltiy to the South Carolina Experiment 
Station. It is our purpose to keep abreast of these developments so 
as to be in a position to advise farmers entering the field of fruit 
growing or trucking for the first time, and to assist the established 
grower in the adoption of the most modern practices and the most 
efficient methods. In addition to the usual lines of experimentation, 
we are constantly trying out new and promising plants introduced 
into this country by the Office of Seed and Plant Introduction of the 
United States Department of Agriculture, with a view of making im
portant additions to our list of profitable crops. 

We are continuing our variety and fertilizer tests with fruits and 
vegetables, and in addition, we are conducting pruning tests of bunch 
grapes and source-of-seed test and breeding work with Irish potatoes. 
Our Bulletin 218, published in 1923, gives some interesting results 
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obtained in a test comparing certified and non-certified Irish potato 
seed. This work shows very clearly the advantages to be derived 
from planting high grade seed. 

Perhaps the most important work with fruits and vegetables is 
that being done in co-operation with farmers throughout the state. 
There are at present nine farmers co-operating with us in this work. 
These experiments cover such important projects as fertilizer tests 
with young peach trees, experiments on bearing peach trees, fertilizer 
tests on asparagus, source-of-seed test of Irish potatoes, and compari
son of certified and non-certified Irish potato seed. A brief discussion 
of the most advanced of these tests is being given below. 

Fertilizer Tests of Young Peach Trees 

We have two co-operative experiments looking towards a solution 
of the problem of fertilization of young peach trees. One of these 
experiments is located in the Piedmont section of the state in the 
orchard of Mr. B. M. Gramling, in Spartanburg county, and the other 
is in the Sand Hill section near McBee, in the orchard of Mr. W. M. 
McCoy. The first two years' results from this work seem to indicate 
that nitrogen is the limiting and most important fertilizer factor in 
tree growth. This is true not only in the sandy soils of the lower sec
tion of the state, but in the. clay soils of the Piedmont as well. Appli
cations of phosphoric acid up to 10 percent did not show any in
creased growth over no phosphoric acid.The same was true of potash. 
On the other hand, when nitrogen was omitted from the fertilizer, 
the trees not only did not make material growth but there was a 
tendency to develop the main stem without any formation of laterals. 

The maximum growth at McBee and at Gramling was obtained 
from an application of 2 pounds of an 8-6-4 t o each tree. In the rate-
of-application test at McBee 2 pounds of 8-4-4 gave greater growth 
than did one pound or four pounds of the same material, while at 
Gramling one pound of the same material showed greater growth 
than 2 pounds and only two-tenths inches less growth than four 
pounds. 

One-half pound of nitrate of soda applied the same year in which 
the trees were planted gave a greater growth than did 2 to 3 pounds. 
In all of these tests the fertilizers were applied during early spring. 
It has been found advisable, especially in the case of soda, to apply 

* at intervals of several weeks instead of all at one time. 
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Co-operative Experiments on Bearing Peach Trees 

These experiments are conducted at McBee in the Sand Hill section 
of the state. Results so far show that nitrogen is the only fertilizer 
which increases growth. A heavy application of nitrogen has been 
observed to retard ripening for several days. These experiments will 

Fig. 15.—Two-Year-Old Peach Tree Fertlilized with 8-0-4. Same Orchard as 
Tree on Opposite Page. 

be continued and it is believed that valuable information can be se
cured as to the fertilizer formula and rate of application best suited 
for bearing peach trees. 

Co-operative Experiments in Fertilizing Asparagus 

This experiment was begun with three growers at Monetta in Jan
uary, 1924, the age of the fields being 1, 2, and 3 years. Yield data 
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were secured from the 2-year-old and 3-year-old fields this year, but 
no recommendations can be made at this time, as seasonal variations 
influence the yield to an extent which might be misleading. Aspara-

Fig. 16.—Two-Year-Old Peach Tree Fertilized with 8-4-4 Plus Cover Crop in 
Winter and Summer. 
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gus growing is expanding in this section, and the results from these 
experiments should be the means of enabling the growers to produce 
this crop with the most economical expenditures for fertilizer. 

Comparison of Certified and Non-Certified Irish Potato Seed 

Few growers of Irish potatoes realize the importance attached to 
the seed tubers. It is becoming more and more necessary, not only in 
the case of Irish potatoes, but for all crops, that we use seed free from 
disease, of a high degree of vitality, and showing the ability to pro
duce a high yield. Certified Irish potato seed are grown and selected 
with these qualities in mind. 

During the past two years we have conducted tests in co-operation 
with farmers in various sections of South Carolina to determine the 
yielding qualities of certified as against uncertified seed, or seed 
commonly purchased on local markets. Almost without exception 
the certified seed have come up to a better stand, have shown greater 
freedom from disease, and have given greatly increased yields, and 
hence, greater profit. With the summary of these results before us 
we can recommend unhesitatingly the use of certified potatoes for 
seed. A bulletin giving these results in detail has been published and 
will be mailed free to anyone requesting it. 

Fertilizer Test of Irish Potatoes 

This test is being conducted at Clemson College, Florence, and Sum-
merville. At Clemson the test has been run two years, and results 
show that an application of two tons of a 7-5-5 fertilizer made the 
highest yield (83 barrels per acre) and the next highest and most 
profitable yield (75.8 barrels) from a one ton application of an 11-5-5 
fertilizer. 

At Florence, a 7-5-5 and a 5-5-5 fertilizer at the rate of one ton 
per acre produced the most profitable yields, 91.6: and 92.5 barrels 
respectively. A 7-5-9 made the highest jdeld, 93.4 barrels, but the 
extra cost of the potash would offset the increase in yield, which was 
less than 2 barrels per acre. The difference between the above three 
yields is so small that it could be within the limits of experimental 
error. 

At Summerville, two years out of three, a 7-5-5 fertilizer at the 
rate of one ton per acre made the highest yield. This formula and 
rate also made the highest average for the three years, 73.3 barrels 
per acre. The next highest yields were made from applications of 
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a 7-5-5 at the rate of one and one-half tons, and two tons, and pro
duced 64.0 barrels and 68.2 barrels respectively, but at a greater cost 
for fertilizer. 

Source-of-Seed Test of Irish Potatoes 

For the past three years certified Irish Cobbler seed potatoes from 
Maine, Vermont, New York, Michigan, AVisconsin, Kentucky, North 
Carolina, and second crop but not certified seed, from Virginia, have 
been tested at Clemson, Florence and Summerville. At Clemson, the 
Maine, New York, Michigan, and North Carolina seed produced the 
highest yields, with 74.4, 73.6, 73.9 and 74.6 barrels respectively, a 
difference of less than one barrel per acre between any two sources. 
Kentucky, Wisconsin, Vermont, and Virginia came next in production 
in the order named. Seed from Minnesota was tested at Clemson 
this year for the first time, and produced as large yield as any. 

At Florence the Michigan seed producing 76.5 barrels per acre 
averaged 5 barrels per acre more than its nearest competitors, those 
from Vermont, Kentucky and Virginia, which produced the next 
highest yields; while North Carolina seed produced the lowest yields 
50.2 barrels, which was 26 barrels less per acre than Michigan seed. 

At Summerville, the Wisconsin seed, with 58.7 barrels per acre, 
gave the largest yield, with Kentucky, Vermont and Virginia 9 to 11 
barrels per acre less than Wisconsin. New York, Michigan and Maine 
came next in order, with North Carolina seed again the lowest. 
North Carolina seed produced 33 barrels per acre less than Wisconsin 
seed and from 11 to 24 barrels less per acre than those from other 
sources. 

Averaging the yields made at all the stations, we find that there 
is only .1 to 3 barrels per acre difference in the yields of Wisconsin, 
Vermont, New York, Michigan, and Kentucky. Maine and Virginia 
seed produced a few barrels less per acre, while North Carolina seed 
fell 15 barrels below the highest yield. 

Fertilizer Test of Tomatoes 

One year's test of fertilizers for tomatoes using the Bonny Best 
variety shows that on sandy river bottom land in a rather poor state 
of fertility and very seldom subject to overflow, a one-ton applica
tion of fertilizer high in phosphorus and in which organic nitrogen 
is used gave the highest yield of marketable fruit. 
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Muriate of potash produced a greater yield than sulphate, the 
difference being over 900 pounds per acre. When no fertilizer was 
used the yield amounted to only 2431 pounds per acre. 

This test will be continued and further results will be published. 

Variety Test of Tomatoes 

A two-year test of eighty-one varieties of tomatoes shows that 
Greater Baltimore, Trucker's Favorite, Columbia, Trophy, and Mi
kado made the heaviest yield of marketable fruit (4 to 5 tons per 
acre). Of five wilt-resistant varieties tested, Louisiana Red made the 
highest yield of 6203 pounds per acre, Louisiana Pink yielded 5383 
pounds, and Marvel 4821 pounds. Norton and Norduke fell far below 
the above figures. Of five dwarf varieties tested, Dwarf Aristocrat 
made the highest yield of 4131 pounds per acre. Of four strains of 
Earliana tested, Harris' Earliana made the highest yield of 5374 
pounds per acre, and Helderberg Globe Earliana next, with a yield 
of 4536 pounds. Different strains of the Stone variety yielded from 
1927 pounds to 5763 pounds per acre, and of Livingston's Globe from 
1712 pounds to 4714 pounds per acre, while New Globe made a yield 
of 6192 pounds. 

Plants raised from home-grown seed of the Greater Baltimore 
variety made only 60 pounds less per acre than did plants raised from 
seed purchased from a Northern seedsman. 

Variety Test of Apples 

The apple orchard of thirty-three varieties planted in 1922 made 
splendid growth during the 1923 and 1924 seasons. A few of the 
Golden Delicious variety bloomed this spring, but the trees are all 
yet too young to bear. We have included in this test a number of 
varieties which have recently come into prominence, as well as others 
which may prove adaptable to South Carolina conditions. Previous 
tests have shown the Staymen Winesap, the Winesap, and the De
licious to be our best commercial varieties. It is believed that this 
later test will reveal other varieties which might be grown with profit 
on a commercial scale. 

We are maintaining the fertility of this orchard, which is situated 
on the clay soil of the station, by growing and turning under winter 
and summer legumes to supply organic matter and nitrogen, and by 
the application of acid phosphate as the only inorganic fertilizer. 
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Variety Test of Bunch Grapes 

The fifty-six varieties of bunch grapes planted in the spring of 
1922 made excellent growth, and nearly all varieties produced some 
fruit during the 1923 season although the first heavy crop of fruit 
was not borne until 1924. During this season eight of the varieties 

Fig. 17.-—Heavily Loaded Last Eose Grape Vine. Grape Variety Studies, Clem-
son College, 1924. 

bore from 30 to 38 pounds per vine, eighteen varieties bore from 20 
to 29 pounds on each vine, twenty-one varieties bore from 10 to 19 
pounds, and nine varieties bore less than 10 pounds per vine. 

Miscellaneous Horticultural Experiments 

The station is continuing the breeding work with Irish potatoes. 
Owing to the extremely dry weather, the tubers this season were very 
small but seedlings came up to a full stand. These seedlings origi
nated from the Lookout Mountain variety, and by breeding and selec
tion we hope to develop a strain of Irish potatoes with the same hardi
ness and prolific tendencies as the Lookout Mountain but of better 
quality. 

We have been constantly trying to obtain a blight-proof pear or 
one strongly resistant to blight. Several varieties showing blight-



resistant tendencies are now under observation at the station, in
cluding the Pineapple pear and several hybrid pears from the United 
States Department of Agriculture. Scions of these resistant varieties 
have been grafted on bearing trees, and in this way we will be able 
to tell in a few years just to what extent they resist the blight diseases. 

Our co-operative peach experiments are being continued both on 
young and old trees. We are obtaining data in these experiments 
which will enable us to make definite recommendations as to the 
kind, amount, and time of fertilizing both old and young trees, so 
as to secure the maximum growth, the best quality of fruit, and the 
largest possible yields. 

Co-operative experiments with farmers in the trucking section 
have been carried on with Irish potatoes, lettuce, and asparagus. 

During 1922, the first large shipment of celery was made from 
Colleton county. This experiment in growing spring celery proved 
conclusively that spring celery may be grown profitably in this state. 
Experiments are being conducted in growing both winter and spring 
celery. The experiments thus far show that the winter celery does 
best in the western part of the state, but that spring celery has done 
best in the eastern or coastal belt. 

EXPERIMENTS WITH BEEF CATTLE, HOGS AND SHEEP 

With a diversified system of agriculture the farmers of the South 
are producing more and more feed crops. This increase in the pro
duction of such crops obviously calls for an increase in the number 
of cattle, hogs and sheep to consume them. The breeders have in
terested themselves in the problem to the extent that they have 
usually produced enough livestock to utilize this surplus feed. 

With livestock assuming a more important role in our farming 
system, with common feeding stuffs reaching a higher level of prices, 
and with the increased production of comparatively new feeds, the 
station is confronted with the problem of solving the feeding require
ments of our cattle, hog and sheep population, involving, as it does, 
some 1811,000 beef cattle, 569,000 hogs, and 23,000 sheep. 

The station has already given to our farmers information which 
has resulted in the saving of many thousands of dollars in their an
nual feed bill. Many farmers have found livestock profitable by 
making use of the findings of this station on the liberal use of forage 
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crops for sheep and swine; the use of velvet bean fields for winter
ing beef cattle, sheep, and hogs; balanced rations for all classes of 
livestock; and proper methods of feeding and management. 

During the past year there has been a great increase in the sheep 
industry in this state, and farmers are realizing that sheep destroy 
weeds, survive scanty pasture, require a small amount of grain, pro
duce two money crops a year, and fit in well with a permanent system 
of agriculture. Both sheep and beef cattle can utilize to good advan
tage the millions of acres of land which at present are producing 
practically nothing, such as rough hillsides, cut-over pine lands, and 
bottom land which is subject to overflow. 

Soybean Forage For Hogs 

During the fall of 1923 and the spring of 1924 , a test was conducted 
to determine the value of soybean forage for hogs. Twenty-five pigs 
were divided into two lots and one lot was fed soybeans plus 2 per
cent corn ration, and the other lot was fed corn and tankage in 
dry-lot. 

Fig. 18.—Pigs at close of Test on Soybean Pasture Plus 2 Percent Corn Ration 
Gain .85 Pounds per Day and Cost $5.10 per 100 Pounds of Gain. 



Sixty-two 

After the grazing period of 71 days, the hogs on soybeans were 
finished on corn and tankage. During the grazing period the hogs 
on soybeans made an average daily gain of .85 pounds and required 
128.26 pounds of corn and .22 of an acre of soybean forage for 100 
pounds gain. The hogs on corn and tankage made an average daily 
gain of .74 pounds and required 333.24 pounds of corn and 53.71 
pounds of tankage per 100 pounds gain. The feed cost per 100 pounds 
gain was $5.10 on soybeans and $8.67 in dry-lot, which shows the 
value of soybean forage in reducing the cost of producing pork. 

Fig. 19.—Pigs at Close of Test on Corn and Tankage Gained .74 Pounds per 
Pig per Day and Cost $8.67 per 100 pounds of Gain. 

Throughout the entire test, including both the grazing period and 
the finishing period on corn and tankage, the pigs on soybean forage 
made an average daily gain of 1.14 pounds and required 273.32 
pounds of corn, 23.75 pounds of tankage, and .1 of an acre of soybean 
forage per 100 pounds gain. The pigs' in dry-lot gained .94 pounds 
per pig per day and required 390.98 pounds of corn and 56.14 pounds 
of tankage per 100 pounds gain. The cost per 100 pounds gain for the 
entire test was $7.47 for those on forage for 71 days and $9.86 for 
those in dry-lot for the entire period. 
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At the close of the grazing period 3 hogs were shipped to Belts-
ville, Maryland, and were slaughtered under government supervision 
for the purpose of testing the firmness of the fat. At intervals of 
about 28 days other shipments of 4 hogs each were made, and the tests 
showed that all of the hogs were soft when they came off soybeans 
but after they were taken off soybeans and fed on corn and tankage 
for from 55 to 84 days, half of them killed soft and half hard. Several 
other experiment stations are working in co-operation with the Unit
ed States Department of Agriculture in this soft pork investigation, 
and the tests will be repeated at this station from time to time until 
sufficient data are available to complete this very important project. 

Hogging Down Forage Crops 

At the Pee Dee station the tests with hogging down various forage 
crops were repeated again this year. Forty hogs were divided 
into four lots of 10 hogs each and fed as follows: 

Lot I—Corn and tankage, in dry-lot. 
Lot II—Peanuts, hogged down. 
Lot III—Peanuts and sweet potatoes, hogged down. 
Lot IV—Peanuts, hogged down, plus 2% corn ration. 

The peanuts hogged down, plus the 2 percent corn ration gave the 
most rapid gains. The cheapest gains were produced by the hogs 
grazing on sweet potatoes and peanuts. 

Similar tests with soybeans and corn, and velvet beans and corn, 
are being repeated at the Pee Dee station and tests with hogging off 
velvet beans, soybeans, and peanuts are inider way at Clemson, and 
other tests with small grains and rape as winter forage for hogs are 
being started. 

Protein Supplements For Hogs 
Tests have been made at this station from time to time comparing 

certain animal protein feeds, such as fish meal and tankage for fat
tening hogs, but little work has been done with vegetable proteins. 
This year a test including 60 pigs was conducted comparing vegetable 
and animal proteins as feeds for fattening hogs. The comparisons 
were made with fish meal, soybean meal, peanut feed, and tankage. 
The results indicate that a mixture of soybean meal and fish meal 
in equal parts when added to corn in sufficient quantity to balance 
the ration, gave the most satisfactory returns. Pigs receiving this 
combination not only made the most rapid gains, but also the most 
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economical gains. Peanut feed and fish meal was a close second, and 
in all cases where soybean meal or peanut meal was used as the sole 
protein supplement the gains were more rapid and more economical 
than where either tankage or fish meal supplied all of the protein. 

Velvet Beans and Cottonseed Meal for Fattening Calves 

Previous tests with velvet beans have given favorable results in 
wintering mature beef cattle and in fattening 2-year-old steers. A 
test was conducted this year to determine the relaive feeding value 
of whole velvet beans and cottonseed meal as protein supplements for 
fattening calves. Purebred Hereford calves from the College herd, 
averaging 430 pounds, were divided and one lot was fed shelled corn, 
oats, cottonseed meal and corn silage, and the other lot shelled corn, 
oats, whole velvet beans and corn silage. The calves fed a ration of 
shelled corn, oats, cottonseed meal and corn silage made an average 
daily gain of 2.19 pounds at a cost of $8.90 per 100 pounds gain; 
while those fed a ration of shelled corn, oats, whole velvet beans and 
corn silage made an average daily gain of 2.34 pounds at a cost of 
$7.78 per 100 pounds gain. In this test the calves fed velvet beans 
made greater and more economical gains than those fed cottonseed 
meal. From these and other tests completed and reported in bulletins 
from time to time, it seems evident that velvet beans are our cheapest 
grain feed for all classes of beef cattle. 

Wintering Beef Cattle 

The cost of carrying a breeding herd through the winter is the big
gest handicap in raising beef cattle. A feeding test was conducted 
with the purebred herd of Aberdeen Angus cattle at the Coast station 
to determine the cost of wintering. These cattle were carried on pas
ture until December 19. From December 19 to March 7, they were 
fed cottonseed meal and sorghum silage. The breeding herd was 
divided into three lots,—aged cows, 2-year-old heifers, and yearling 
heifers, and weights and cost records were kept on each lot separate
ly. The average daily gain for the aged cows was .16 pounds, for 
the 2-year-old heifers .60 pounds, and for the yearling heifers .57 
pounds. The total feed cost per animal for the winter was $13.85 
for the cows, $9.68 for the 2-year-old heifers, and $7.76 for the year
ling heifers. These tests are being repeated with other feeds with a 
view of finding the cheapest and most satisfactory feed for wintering 
beef cattle. 
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EXPERIMENTS WITH DAIRY CATTLE 

Dairying is rapidly taking first place in our livestock development. 
This is as it should be because there would seem to be a great future 
for the dairy industry in this section. The dairy cow produces a 
greater return for the feed consumed than does any other animal. 
The demand for dairy products can hardly be met by twice the num
ber of cows we now have. The big problems to be solved by the re
search workers and practical dairymen are all grouped around (1) 
increased production per cow, and (2) the proper utilization of home
grown feeds so as to cut down the cost of the grain ration. 

We have experiments under way testing different methods of 
breeding cattle, coupled with official testing, as a means of increasing 
the production of the individual animal, and are conducting feeding 
tests to determine the comparative value of different feeds and the 
best rations for milk production. Summaries of some of the more 
important results that have been thus far obtained are given below: 

Advanced Registry Testing 

The official testing of dairy cattle is one of the most important 
projects we are conducting at the present time. This consists of 
keeping accurate daily records of the milk and butter fat production 
of certain cows in our herd at Clemson College, and of individuals 
in the herds of some of the most progressive dairymen of the state. 
All of this work is supervised and managed from Clemson College, 
and all of the records are certified to by the Chief of the Dairy 
Division of the Experiment Station. The actual testing of the herds 
in the state is done by men employed by this office for the various 
cattle clubs and is paid for by the owneres of the herds tested. 

Progress has been made with this work during the year, and many 
previous records have been broken. There are 21 breeders in the 
state making advanced registry records. This is six more than last 
year, and indicates the increased interest which is being taken in 
this work. Two full-time men are employed to supervise the testing, 
and it requires about half of the time of another man to keep up with 
the work in the field. The records made during the year show still 
further advance in increasing the production of the breeding herds 
in the state. Thirty-nine Guernseys completed tests during the year 
with the average records of 9992 pounds of milk and 502 pounds of 
butter fat, as compared with 34 Guernsey records last year averaging 

* * 9786 pounds of milk and 479 pounds of butter fat. Ten Jersey 
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Fig. 20.—Cows 011 Advanced Register Test, Clemson College, S. C. 

records completed this year show an average of 10138 pounds of milk 
and 512 pounds of butter fat, against an average of 7056 pounds of 
milk and 357 pounds of butter fat last year. The nine Holsteins com
pleting records averaged 18,279 pounds of milk and 647 pounds but
ter fat, the average for this breed last year being 18880 pounds of 
milk and 600 pounds of butter fat. These records are all the more 
striking when we consider that the average annual butter fat pro
duction for the entire state is only about 160 pounds per cow. 

The average of the 58 yearly records completed during the year 
by all three breeds is 11468.8 pounds of milk and 533.30 pounds of 
butter fat. The average of the records of the cows from each breed 
is greater this year than for any previous year since Advanced Regis
try record work was started in South Carolina. The Guernseys in
creased their average by 23.52 pounds of butter fat, the Jerseys by 
155.00 pounds and the Ilolsteins by 47.6 pounds. 

The average of all yearly butter fat records for the year is 54.42 
pounds greater than last year and 98.3 pounds greater than two years 
ago. 

This is a splendid showing when 31 of the total 58 records were 
made by immature cows. As has been stated before in our annual 
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reports, the advantage of making these records to the state is the 
opportunity it gives farmers to buy herd sires of the different breeds 
with known production backing right here in the state where the 
chances of introducing cattle diseases into the new herds are much less 
than when such cattle are purchased from distant states. Also, it 
means a saving of dollars to the state and by example, for these 
breeders who test are encouraging other farmers to care for and 
feed their cattle better in order to get greater returns due to in
creased production. 

In the Experiment Station herd 10 official records were made dur
ing the year. All of these produced more than 8000 pounds of milk 
and over 400 pounds of butter fat, the highest production being 
14901 pounds of milk and 704 pounds of butter fat by a Jersey 
cow, Pogis Princess. Probably the best record, however, was made 
by Princess Ona Magician, the Junior 2-year-old Holstein that pro
duced 19707 pounds of milk and 683 pounds of butter fat, which 
makes her the state record Junior 2-}mar-old of all breeds. Records 
completed this year broke the senior yearling, junior 2-year-old, and 
senior 3-year-old Jersey records of the state, which makes four of 
these records state champion records for the age and breed. We are 
continuing the policy of placing all heifers on test with their first calf 
and find that this is a good means of determining their ability as pro
ducers and at the same time a good method of developing them. 

Preliminary Milking for Two-Day Tests 

Recently through the recommendation of the American Dairy 
Science Association, a rule has been adopted by many experiment 
stations requiring a dry milking to be supervised by the regular test 
supervisor preliminary to the start of the regular two-day test for 
semi-official records. This rule was not adopted by many of the 
Southern stations because the experimental evidence was not con
clusive. 

In order to get some information on this subject for this station, 
a test was run during the early spring of 1924 with the following re
sults. The average amount of butter fat produced in the two-day 
period after leaving strippings shows every case to be greater than for 
the average of the two-day period before leaving strippings. 

In nine of the twelve individual cases, the butter fat yield was 
greater for the two-day period after leaving strippings. 
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In the case of the percentage of butter fat in milk yielding before 
and after strippings were left in the udder, ten times out of twelve 
this percentage was greater after leaving strippings than before. 

In seven out of twelve periods, the milk yield for each cow was 
greater during the periods after leaving strippings. 

Since this test shows that it is possible to influence the yield of 
butter fat and percentage of butter fat during a two-day test by 
leaving strippings in the udder, and since we feel it a duty to safe
guard these records from any cause of suspicion, and also in view 
of tests made at other stations which confirm these results, we feel 
justified in requiring the enforcement of the preliminary milking rule 
in all two-day test periods. 

Comparative Value of Corn and Sorghum Silage 

Silage is a big factor in the success of the commercial dairyman. 
It takes large quantities of silage to maintain the average dairy herd, 
and the cost of1 producing this silage is an important consideration. 
For several years we have been making comparative tests with corn 
and sorghum silage, and the progress of this work has been reported 
in our annual reports. 

The results of further tests confirm in a large measure those al
ready reported and are as follows: 

When corn and sorghum silage were grown under the same con
ditions on the college farm, it cost $5.91 per ton for sorghum and 
$10.54 per ton for corn silage to grow and harvest. This shows the 
corn silage is 1.78 times as expensive as sorghum silage when in the 
silo ready to feed. Our feeding test with these two silages this year 
gave about the same results as those of previous years in that they 
show corn silage to be superior for maintaining body wieght, and also 
more efficient pound for pound for milk and butter fat production. 

The nine cows on the test produced 2545.8 of milk with 4618 pounds 
of sorghum silage. This shows that it required 181 pounds of sor
ghum silage to produce 100 pounds of milk. When the same cows 
were fed corn silage, 4215 pounds of silage produced 2558.2 pounds 
of milk, showing that 165 pounds of corn silage was required for 
each 100 pounds of milk. 

On account of the much larger yields of sorghum per acre, the cost 
per ton of this type of silage is so much less than that for corn silage 
that we feel that many dairy farmers in South Carolina might well 
grow the Japanese seeded ribbon cane for silage instead of corn. 
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Breeding Dariy Cattle 

"We are continuing onr in-breeding, line-breeding, and out-crossing 
experiments with Holstein and Jersey cattle along the same lines as 
previously reported. Six Holstein heifers, daughters of Sarcastic 
Hero Lad, are now on test and all of them are making splendid re
cords. One has produced 420 pounds of fat in three hundred days 
and is still producing well. There are now 21 daughters of this bull 
and some of these are beig in-bred. 

Fig. 21.—Six Daughters of Sarcastic Hero Lad (South Carolina Experiment 
Station Herd Bull) Now on Test and Making Splendid Becords. 

In addition to the record work, we are showing the offspring of 
both the Jersey bull and the Holstein bull at the South Carolina 
State Fair. The year we exhibited four of the get of Sarcastic Hero 
Lad with the following results. 

1st prize three-year-old cow; 4th prize senior yearling heifer; 4th 
prize senior heifer calf; 2nd prize junior bull calf; 3rd prize get of 
sire; 2nd prize produce of dam. 

This was a rather good showing with only four animals when it 
is known that there were 91 Ilolsteins shown, representing a herd 
from Iowa, one from Illinois, one from Pennsylvania and four from 
South Carolina. 
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Our Jersey and Guernsey herds are also improving in quality as 
well as in production, as is shown by the following winnings at the 
1924 State Fair: 

Guernseys—1st prize aged cow; senior grand champion; and 3rd 
prize junior yearling. 

Jerseys—2nd prize senior yearling, 2nd prize junior yearling, 2nd 
prize senior bull calf, 1st prize 3-year-old COAV, 4th prize senior year
ling heifer, 2nd prize senior heifer calf, 3rd prize get of sire. 

Calf Feeding 

A very interesting experiment comparing the methods of feeding 
grain to dairy calves while on skimmilk rations has just been com
pleted and the results are included here because they have an im
portant bearing on methods of raising dairy calves. Two groups of 
calves were used. One was fed the usual grain mixture used for 
calf feeding composed of 100 pounds of corn meal, 100 pounds of 
ground oats, 100 pounds of wheat bran, 50 pounds of linseed meal, 
and 3Y2 p ounds of salt. This ration was fed twice per day in buckets 
after feeding milk. This group was fed all this grain mixture it 
would clean up. The other group was allowed access to a self-feeder 
containing in ten separate compartments the following feeds: shelled 
corn, wheat bran, linseed meal, whole oats, corn meal, ground oats, 
velvet bean meal, bone meal, salt, ground limestone. The two groups 
of calves were managed in the same way in every particular other 
than the method of grain feeding, The test lasted for nine weeks. 
Each calf was Aveighed and height-to-withers measured once each 
week. 

The summary of the observations on this this test are as follows: 
1. The calves given their choice between whole oats and whole 

corn and these same grains ground selected the whole grains. They 
ate 6.5 times as much shelled corn as corn meal and three times as 
much whole oats as ground oats. 

2. The gain in weight for the two groups of calves for the experi
mental periods Avas nearly the same, the self-feeder group gaining 
143 pounds and the calf-mix group gaining 137 pounds. 

3. The most striking difference in the results of the two methods 
of feeding was shown in the growth as indicated by measurements 
of height at withers. The calf-mix group gained a total of 5.48 
inches in height Avhile the self-feeder group during the same period 
gained 3.32 inches. 
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This shows that the feeds selected by the self-feeder groups must 
have been used for putting OIL body gains rather than growth in 
bony structure. It also shows that the calves select a ration when 
given free access to it that would be most palatable but would also 
tend to fatten rather than produce growth which is most desired at 
this period of their development. 

4. The cost per pound of gain 011 t he self-feeder calves was 12.4 
cents per pound, while for the calf-mix group was 10.4 cents per 
pound. 

This test shows the importance of feeding young dairy calves a 
balanced grain ration rather than a ration which will cause them to 
fatten, if the greatest and the most economical growth is to be se
cured. 

THE PEE DEE EXPERIMENT STATION 

The lands of the Pee Dee station are typical of a large area of the 
section of our state lying between the lower Coastal Plain and the 
Sand Hills. The soil here is tine sandy loam and fairly uniform 
throughout. The land is level and is well suited for experimental 
work. The seasonal conditions are usually such that our records are 
comparable from year to year. 

Located as it is in the center of the prosperous Pee Dee section of 
the state, this station has proved an excellent place for headquarters 
for our division of Boll Weevil Control. An office building of six 
rooms was constructed to accommodate the force of the Pee Dee 
station and the agronomists and entomologists and assistants working 
in the division of Boll Weevil Control. Much of the land and many 
of the facilities of this station have been used during this season in 
the boll weevil control work. This has, of course, enabled us to 
make the maximum progress with the smallest possible expenditure 
of public funds, and thus has promoted efficiency and economy in 
this important line of research. 

While the Pee Dee station and the Boll Weevil Control Division 
are organized as separate units in the Department of Agricultural 
Research, they have co-operated so closely in this important under
taking that there has been no conflict and no lost motion. This has 
been due, of course, to the patriotic spirit and loyal devotion of the 
workers of these divisions to the institution and to their deep interest 
in the problems which we are attempting to solve. 



Seventy-two 

The Boll Weevil Control work has already been discussed at some 
length at the beginning of this report. A summary of some of the 
other important lines of investigation under way at the Pee Dee 
station is given below. 

General Statement 

The kind and number of projects conducted here this year have 
been changed but little from that of last year for the reason that 
all of the land available on the station had been assigned to projects 
that were to be continued for two or more years. This being the case, 
additional lands were rented on which to conduct some one-year ex
periments and for general cropping purposes. The experiments con
ducted here include nearly all of the crops indigenous to this state 
and the South, such as corn, cotton, sweet potatoes, Irish potatoes, 
peanuts, oats, velvet beans, soybeans, vetch, rye, and tobacco, and 
many kinds of crops grown in horticultural experiments, such as 
grapes, peaches, plums, strawberries, persimmons, apples, pears, and 
other small fruits and vegetables. 

In keeping with the teaching and principles of good farming, it 
has been our policy to pay special attention to thorough preparation 
of the land. The adverse seasonal conditions experienced this year 
lead us to conclude that thorough preparation was one of the main 
factors enabling us to produce crops far above those of the average 
farmer. It may be well to mention that another important factor 
in our satisfactory production was the proper use of nitrogen at the 
crucial period of plant growth. Profiting by past experiments con
ducted here, we were able to make a judicious application of nitrogen 
that overcame the harmful effect of excessive rains and consequent 
lack of culture. 

Fertilizer Tests 

Soil fertility and fertilizer studies continue to be one of our chief 
lines of investigation at this station. We now have 36 acres of land 
in this kind of work, much of this being divided into one-tenth acre 
plots, and all of it into plots less than one-half acre in size. Reference 
has been made in other sections of the report to the data secured 
form these fertilizer tests conducted in connection with crop rota 
tions. In these tests we are comparing all known combinations of 
different fertilizing ingredients, and we are also making comparative 
tests of the value of different sources of plant food. 
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In addition to these studies, experiments are under way to deter
mine the best method and time of applying fertilizer. Such fertilizer 
tests and soil fertility studies are being conducted with the following 
crops—corn, sweet potatoes, cotton, tobacco, peanuts, Irish potatoes, 
oats, and oats and vetch planted together. Taken as a whole, this 
makes one of the most comprehensive fertilizer tests in this country. 
This is especially true with reference to the tests with corn, cotton 
and oats. Many of these fertilizer tests have direct bearing on the 
indirect control of the boll weevil, and the conclusion reached by a 
study of some of our tests as to the use of certain combinations of 
fertilizer under boll weevil conditions are now being put into prac
tice by some of our best farmers with good results. 

Data covering these experiments for this year have been given in a 
general way in the section of the report under fertilizers of field crops 
and vegetables, but a few of the outstanding results are mentioned 
here. 

With cotton, the importance of phosphorus both as to yields and 
earliness was emphasized again by this year's results. Where phos
phorus was used in different proportions, the yields and earliness 
were in direct ratio to the amount used up to 8 percent in a combi
nation with 4 to 6 percent nitrogen and 2 to 4 percent potash. 

The effect of potash this year under cotton was more noticeable 
than usual. Where phosphorus and nitrogen was constant, the yields 
were increased in porportion to the amount of potash used up to as 
much as 4 percent. 

The fact that nitrogen is the leading factor in cotton production 
from a fertilizer standpoint was again clearly shown by this year's 
data. This year late season applications of nitrate of-soda have given 
unusually good returns. In some cases as much as 200 pounds in
crease in seed cotton were secured by applying 100 pounds; of soda 
to cotton after the excessive rains had stopped in July. In places 
this made the difference between profit and loss on the crop. 

Variety Studies 

The variety studies here have always received particular attention. 
All seeds planted in variety tests are obtained each year from reput
able breeders. All tests are conducted according to improved 
methods and every effort is made to have influential factors uniform. 

Cotton—Again this year seventeen varieties were tested and a very 
# complete record of each variety as to growth, fruitage and maturity 

was kept by Mr. E. E. Hall, Plant Physiologist of the division of Boll 
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Weevil Control. These yields which have already been referred to, 
were satisfactory, running from about 1500 pounds to over 2000 
pounds of seed cotton per acre. 

Corn—Fourteen of the leading varieties of corn adapted to the 
Pee Dee section were planted on uniform land. The corn has been 
harvested and yields, which are far above the average of the yields 
obtained by others, indicate the value of the better methods of pro
duction pursued. This year's results show Chappell's Garrick, lead
ing with a yield of 75.7 bushels per acre; Coker's Garrick, 72.2 bush
els; and Pee Dee No. 5, 70.1 bushels. 

Sweet Potatoes—The thirty-eight varieties of sweet potatoes grown 
last year were continued, but owing to seasonal conditions the yields 
were considerably less than those of previous years. The leading 
variety again this year as to yields and popularity is Porto Rico, 
with Nancy Hall coming second. Southern Queen and Dahomey 
continue to be two of the highest yielders. 

Again this year we are using a converted tobacco barn as a storage 
house. We are glad to report the satisfactory use of this storage 
house last year. Records of keeping qualities of all varieties are 
being kept. We observed last winter that after sweet potatoes 
were thoroughly cured, a temperature of 30 degrees F. for a short 
period produced no bad effects. It has been our observation that 
sweet potatoes cured by approved methods do not germinate as 
rapidly or produce as many sprouts as banked potatoes, and further 
studies along this line will be made. 

Peanuts—The following varieties of peanuts have been grown here 
this year—Improved White Spanish, White Spanish, Virginia Bunch, 
Virginia Runner. Jumbo, Valencia, African, Virginia Red, Tennessee 
Red, Tennessee White, and a number of foreign selections, besides 
some of our own selections. Two new varieties produced as the result 
of our breeding work are showing up exceptionally well in these 
variety tests. This work is conducted in co-operation with the United 
States Department of Agriculture. The seasonal conditions were 
very favorable for this project and we have some very good com
parisons between different varieties and different treatments, as 
well as excellent seed for next year's work. 

Soybeans—In our soybean variety study, we have ten leading 
varieties—namely, Biloxi, Haberlant, Mammoth Yellow, Mammoth^ 
Brown, Tarheel Black, Otootan, Laredo, Hahto, Tokio, and Virginia. 
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Fig. 22.—Some Well-Bred Peanuts, Pee Dee Station. 

For grain production, we find that Mammoth Yellow, Haberlant, 
Mammoth Brown, and Tarheel Black are the leading varieties. For 
hav, Otootan, Laredo, and Virginia stand out as leading varieties. 

Plant Breeding- Work 

Breeding work is being continued at this station with cotton, corn, 
peanuts and velvet beans. 

The cotton breeding work is being conducted by Mr. E. E. Hall, of 
the Boll Weevil Control Division, and he is making considerable prog
ress with certain strains of Cleveland that he is breeding for earliness 
and production. The best fruited cotton on the station this season 
was found in some of the progeny roAvs and increase blocks of this 
cotton. 

The production of Bee Dee No. 5, a distinct and A\ell established 
variety of corn, is one of the accomplishments of this station, lhis 
variety has outyielded all others in tests at several of the Southern 
Experiment Stations, and usually stands at the top in our own tests. 
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This year it was third at this station and second in the test at the Coast 
station. So far none of the reliable seedsmen are handling this corn, 
so an increasing number of orders is received by us every year. 

Fig. 23.—Soybean Varieties, Pee Dee Station. 

The velvet bean breeding work is developing a strain of beans 
which has great promise. The best selection of these has yielded as 
high as eighty bushels per acre. This work has gone far enough now 
so that the seed are being distributed among farmers in the Pee Dee 
section for trial and this year favorable comments were secured from 
those trying this variety for the first time. 

The peanut breeding work is being continued in co-operation with 
the United States Bureau of Plant Industry along the same lines as 
previously reported. Selections are being made for wield, size of nut, 
oil content, uniformity, time of maturity, and other desirable quali
ties. Considerable variation has been observed in the oil content of 
different selections within the same variety and special attention is 
being devoted now to developing strains of high oil content. 

Besides this breeding work, several other lines of experimentation 
with peanuts are under way at the station. The effect of time of dig
ging and stag of maturity on the oil content i^ an important point 
under investigation. Tests are also being made of the effect of s torage 
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Fig. 24.—Cotton Breeding Plots, Pee Dee Station. 

conditions and time of shelling on germination. Peanut planting and 
harvesting machinery is also being tested. Rotation and fertilizer and 
liming tests have also been under way for several years. We plan to 
publish a bulletin on this work in the near future. 

Legumious Crops 

Our good yields of crops this year can be attributed partly to the 
amount of humus contained in our land. This humus content was 
obtained to a great extent by planting legumes and plowing under 
vegetable matter. The adverse seasons like those prevailing this year 
bring out the importance of the proper use of legumes in soil build
ing. The project to demonstrate the comparative value of legumes as 
a source of nitrogen and a method of soil building as compared to 
non-legumes and also forms of commercial nitrogen was continued 
this year. 

On account of the oats being winter killed, our oats and 
vetch combinations did not give as large a yield as last year, 
which was 5286 pounds of oats and vetch hay, and 2200 pounds of 
pea hay, making a total of 7607 pounds of dry hay per acre. This 
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Fig. 25.—Stalk of Cleveland Cotton from Breeding Plots, Pee Dee Station. 

year only 3750 pounds of oats and vetch hay was made 011 the same 
acre; however, 2990 pounds of pea hay was made, making a total of 
6740 pounds of feed per acre. 

In past years we have proved that alfalfa, crimson clover, soy 
beans, velvet beans and other leguminous crops do well in this sec
tion and have demonstrated that the productive power of the soil can 
be maintained without fertilizer by a three-year rotation of cotton, 
oats, and corn, when the oats are followed by cowpeas and cowpeas 
sown broadcast in the corn. 

Irish Potatoes 
The fertilizer and source-of-seed tests with Irish potatoes which 

have been conducted at all of the stations for th.e pa st few years have 
been continued at this station, and excellent yields were secured this 
season. The fertilizer tests continue to show 7-5-5 to be the best fer
tilizer for potatoes on this soil, the most profitable yield being pro
duced by one ton per acre. The source-of-seed test continues to give 
interesting results. The yields this year range from 50 barrels per 
acre for the North Carolina crop seed to 76 barrels for the Michigan 
seed. Vermont, Kentucky, and \ irginia seed also gave good results. 
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Fig. 26.-—Effects of Rotation. Left, Rotation; Right, No Rotation. 

Miscellaneous 

The method adopted at this station of resting land before planting 
to tobacco continues to give good results. In controlling tobacco in
sects, the three-row traction dusters used in dusting cotton have been 
found very satisfactory for the corn and bud worms and flea beetles. 
Applications of Bordeaux mixture to the tobacco seed beds proved 
very effective against tobacco diseases which are continuing to spread 
in the tobacco growing sections. Experiments with coal and wood in 
curing tobacco gave results in favor of coal, when coal is worth $8.00 
per ton, and pine wood is worth $5.00 per cord. 

The fact that the boll weevil can be readily controlled by the meth
ods of poisoning which are being worked out at this station was de
monstrated with the general crop on this station this season. Mr. 
E. D. Kyzer, Research Assistant in charge of this work, by keeping 
close track of the infestation throughout the season and applying 
calcium arsenate dust as soon as infestation reached approximately 
10 percent, succeeded in keeping the weevil completely under control 
until several weeks after general migration had begun. As a result of 

* the boll weevil control measures instituted on the station, the cotton 
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in the experimental plots produced good results, some of the best 
varieties in the variety test yielding more than 2000 pounds of seed 
cotton per acre. 

Fig. 27.—Hogging Off Peanuts, Pee Dee Station 

THE COAST EXPERIMENT STATION 

The Coast station is located on the cut-over pine lands of the lower 
Coastal Plain at Drainland, twenty-four miles northwest of Charles
ton, on the Southern Railway. There are over three million acres of 
cut-over land in South Carolina, and this sub-station was started in 
1908 for the purpose of conducting experiments in reclaiming these 
lands and developing practices looking to their utilization for agri
cultural purposes. Some splendid results have been obtained from 
the experiments with field crops, fertilizers, fruits, and vegetables, 
and these have been published from time to time and have served to 
improve the agricultural practices in this section of the state. 

Drainage is, of course, one of the big problems of this station, and 
by studying the situation carefully from year to year we have work
ed out a system of drainage that works satisfactorily as long as the 
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outlets continue to function. In cases of exceedingly heavy rains like 
we had during the summer of 1924, the whole region becomes flooded 
and the main outlet for our drainage system is covered. In such cases 
water stands on the land and crops are soon injured to such an extent 
that recovery is impossible. On account of the handicaps of this kind 
we have not endeavored to go extensively into fertilizer and variety 
studies with all kinds of crops here, but have confined our major ef
forts to the principal field crops of the region and to certain newT 

crops brought in from other countries and to the larger projects with 
beef cattle, pastures and forestry. 

Forestry Experiments 

If we were to make comparisons of the most important agricultu
ral and economic problems in South Carolina at the present time, 
we would say that the protection and reforestation of our cut-over 
and waste lands in South Carolina is next in importance to boll wee
vil control. Of the ten to eleven million acres of land in South Caro
lina not utilized for other purposes and which ought to be growing 
trees, not more than half is in forests. In the large majority of cases, 
these forests are receiving no particular attention with a view of 
making them produce the best quality and the maximum quantity of 
timber. We are cutting about twice as much timber as we are grow
ing, and it is easy to see that at this rate our present timber supply 
will not last more than 25 or 30 years. 
• T he big problem from the forestry standpoint is the reforestation 

of the cut-over and abandoned lands. This is a comparatively simple 
matter in most sections of the state. If fires are kept out and a few 
seed trees are left, our pines will readily come back. What we need 
most of all is to protect these cut-over lands and young forests from 
fire. It is estimated that fires burn over 40 percent of our cut-over 
and wood lands every year. The annual loss to timber and growing 
trees alone probably exceeds one-half million dollars. In addition to 
this, we have a still greater loss resulting from the destruction of the 
very small trees which are just getting started. A few thousand dol
lars of state funds, expended in co-operation with the United States 
Forestry Service, would go a long way toward controlling these fires 
and saving this enormous loss. 

During the past 12 years we have conducted experiments at the 
Coast station looking to the development of methods of reforesting 
these cut-over pine lands. We have made intensive studies of methods 
of seeding our common species of pine, and have introduced several 
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Fig. 28.—Pine Forest at Coast Station. 

species which are not native to this section. This work has been con
ducted in co-operation with the Forestry Service of the United States 
Department of Agriculnre, and is now producing results which are of 
value in making recommendations as to reforesting these waste lands. 

The Slash pine which we planted seven years ago on a plat of land 
in this experimental area now measure from 12 to 18 feet in heigh't. 
Studies made of growing trees of this species elsewhere show two 
crops of timber can be grown during the life of the average indi
vidual. 

We are also making studies of the natural reproduction of the 
Longleaf and Loblolly pines, and are studying the influence of burn
ing upon natural reproductions and rapidity of growth of these pines. 
Where the.land is burned over every year, we get no reproduction at 
all with any of the species except the Longleaf pine. Only a few scat
tering individuals of this species survive the fires, and these grow 
very slowly and seldom develop into good vigorous trees. Where the 
fires were kept out, all three of the species of pine common to this 
section reseeded themselves abundantly and grew off rapidly. In fact, 
some of our pastures, where we have kept out fires for 6 or 8 years, 
have grown up to such thick stands of pines that the grass has been 
entirely shaded out. 
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Pasture Experiments 

We are continuing pasture experiments along the lines reported 
in our last annual report. The areas seeded to lespedeza and carpet 
grass are continually being increased, and while this mixture does 
not produce good pastures on the poorest of these cut-over lands, it 
is producing good sod and excellent grazing on lands that are suffi
ciently fertile to support growth. Where a small amount of fertilizer 
has been used to start the carpet grass off, it has grown much more 
rapidly and produced a sod in a much shorter time than where the 

Fig. 29.—Part of Angus Herd on Carpet Grass Pasture, Coast Station. 

seed are sown on the poor cut-over lands without any fertilizer. One 
of the principal difficulties in making pastures in this section is the 
removal of the shrubbery, which interferes seriously with getting 
pasture grasses started. We have used a herd of goats very effect
ively in keeping down the small shrubbery until the grass gets started, 
but our best development has come from areas where we have gone 
in and grubbed up the small oaks and gallberries and plowed the 
land before seeding. In this way good pastures have been developed 
in two years. 

Vasey grass, a species of Paspalum from South America, is making 
excellent growth in plats seeded last spring and promises to be a good 

* pasture grass. 
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Beef Cattle 
We are continuing to build up our herd of Aberdeen-Angus cattle 

and are using these for grazing tests and wintering experiments at 
this station. We are weeding out the poor individuals among the 
grades which we have had for several years, and are retaining only 
the purebreds and the best grades. A large part of the herd was util
ized during the winter for experiments to determine the best ration 
for wintering a breeding herd. They were divided into three lots, the 
aged cows, the two-year heifers, and yearling heifers being kept sep
arate, and all were wintered on cottonseed meal and sorghum silage. 
The heifers gained about 6 pounds a day on this ration and the mature 
cows made smaller gains. The cost of wintering from December 19 
to March 7 with this ration was $13.85 per head for the cows, $9.68 
for the two-year heifers, and $7.76 for the yearling heifers. 

Crops 

The work with field crops was seriously interfered with this season 
on account of excessive rains, the rainfall in June being 6.7 inches, 
in July 9.18 inches, and in September 16 inches. The variety tests, 
spacing tests, and fertilizer tests with cotton which have been under 
way at this station for several years were continued, but the crops 
were so badly damaged by rain in July and by the dry weather in 
August that the yields were not sufficiently uniform to make the 
results of any value. The cotton yields were taken, however, and they 
show that Salsbury, Coker's Cleveland, College No. 1, Webber 49, 
were the highest yielding varieties. The corn variety test made only 
fair yields on account of the very unfavorable weather. Hastings, 
Pee Dee No. 5, and Douthit gave the best results. The cover crop and 
rotation tests with cotton and corn are on land that is very well 
drained during ordinary seasons and made better growth than the 
other crops this year. The cotton and corn yields on these plats were 
fairly satisfactory. We conducted a series of 12 plats in boll weevil 
control experiments at this station this season, but the unfavorable 
weather, coupled with the fact that there was practically no weevil 
damage until very late in the season, makes the results of little value. 
The cotton yields were fairly good on the ridges and better drained 
portions of the farm, but the low places were drowned out entirely. 

Complete fertilizer records and weevil infestation counts were made 
throughout the season and the early applications of poison were made 
according to plans. The infestation never went sufficiently high to 
justify making the later applications until cotton was practically all 
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mature. The small crop therefore was due to the wet weather in July 
and to dry weather which followed and caused all of the top crop to 
shed off. In addition to the experiments with cotton and corn for the 
past two years this station has co-operated with the Office of Cereal 
Investigations of the United States Department of Agriculture in test
ing about 40 strains of upland rice. Eight of the most promising 
strains were planted on one-tenth acre plots and satisfactory yields 
were obtained. The indications are that the best of these strains can 
be planted profitably on similar soils in this section for the production 
of rice for home use. 

Truck Experiments 

We are continuing to conduct experiments at this station with some 
of the principal truck crops grown in this region. Of special interest 
at this time is a fertilizer test with Irish potatoes, results of which 
have been referred to in the section of this report on the experiments 
with fruits and vegetables. The best results were obtained again this 
year with 7-5-5. In fact, this fertilizer has produced the highest yield 
for the past three years. The yields this year were from 60 to 75 bar
rels per acre. The source-of-seed test also continues to give interest
ing results and this is likewise referred to in the other section of the 
report. At this station the Wisconsin certified seed produced the 
highest yields, certified seed from Kentucky, Vermont and Virginia 
following in the order named. 

Besides the experiments with onions and lettuce previously referred 
to, we have started some tests at this station with blueberries and 
have planted some citrus Trifoliata stock for the purpose of budding 
Satsuma oranges on these next summer. We made a trial planting of 
Satsumas at this station in 1917, but they were destroyed by the ex
ceptionally cold weather of that winter. Since the temperature was 
lower at that time, hoAvever, than it had been in 30 years, it seems 
that it might be Avorth Av hile to make another trial of this fruit, which 
is being brought further north almost every year. 

Miscellaneous 

The pecan varieties which Avere started some years ago are all doing 
well. The trees of the Schley, Stewart, and Tesche varieties are doing 
exceptionally well. During the exceedingly Avet s easons like the past 
one, hoAvever, t he Schley and the Van Deman scabbed rather badly, 

n The Tesche is the highest yielding, producing 23 pounds per tree this 
year. 
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The small home orchard put out several years ago is now in bear
ing, and we have in it additional evidence that grapes, peaches, plums 
and figs do well at this station. 

About 8 acres of additional land has been cleared, and this (when 
it is underdrained) will give us additional facilities for our work with 
crops. We are now engaged in clearing some of the high ridge land 

Fig. 30.—Tesche Pecan Tree, Coast Station. 

that will be more representative of the cultivated land of this section, 
and we expect to use this for fundamental soil fertility studies with 
field crops. The rapidity with which this station develops will he 
gaged largely by the funds available for extension along new lines, 
and very little in the way of additional development can be expected 
until the appropriations for agricultural research are increased. 
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PUBLICATIONS 

The growing interest in scientific agriculture and the consequent 
greater appreciation of agricultural research work has brought about 
a much greater demand for publications of the South Carolina Expe
riment Station,—this in spite of the fact that Extension Service pub
lications supply a large part of the popular demand for agricultural 
instruction. Consequently our supplies of Experiment Station publi
cations are used up rapidly, making more urgent the need for new 
publications as soon as new material becomes available. This applies 
particularly to certain lines which have become more popular under 
the changing agricultural conditions. 

The mailing list of the station now contains about five thousand 
names, mostly South Carolina farmers, and new names are being-
added more rapidly than formerly. However, the list is kept closely 
revised so that no "dead1' names remain very long on the list, which 
is classified so that any given publication is sent only to those who 
have asked for material on the subject to which that publication be
longs. In this way much waste of printed matter is prevented. 

Publications Issued 

During the fiscal year six new publications were issued as follows: 
Bulletin 216—"Velvet Beans for Dairy Cows." 
Bulletin 217—"Analyses of Commercial Fertilizers." 
Bulletin 218—"Certified Seed in Irish Potato Production." 
Bulletin 219—"Cotton Production; Factors Affecting Earliness 

and Yield." 
Circular 31—"Boll Weevil Investigations in 1923." 
Thirty-sixth Annual Report for the year ending June 30, 1923. 

Experiment Station Library 

With the separation during the preceding fiscal year of the library 
and the museum, resulting in more room for the library and less dis
turbance from other sources, the library has had the chance during 
this fiscal year to make manjr improvements and to do better work. 

The number of research workers, extension workers, teachers and 
students using the library daily is increasing, and it is apparent that 
the library is greatly appreciated by all concerned. 

The annual report of the Librarian, Mrs. Helen Sloan Torrence, 
shows much further progress in work done and service rendered. 
During* the fiscal year there were 705 books accessioned and made 
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ready for use, 358 volumes bound, 7363 bulletins received, 3876 agri
cultural journals received. In addition, 4508 pieces of miscellaneous 
mail, consisting chiefly of circular mail on agriculture, were received 
and handled. 

Publicity Work 

The usual practice has been followed of wrriting News Letters and 
special articles for The Weekly News Notes and for newspapers and 
agricultural journals, calling attention to the new publications of 
the station and to older publications of new importance, and special 
articles have been prepared summing up various phases of research 
work for the benefit of the public. Articles by various members of 
the station staff have also been prepared and given publicity through 
the division of Publications, and otherwise. The material in these 
articles is, of course, based largely on the results of our research work 
as conducted during the fiscal year or before. In this way the public 
is given a wider and better knowledge of the work which the station 
does, and this in turn enables us to be of great service to the public. 
No opportunity is lost to remind the public of the need and value of 
agricultural research. 

THE SAND HILL STATION 
Some years ago the Board of Trustees of Clemson College, planning 

to round out the research work so as to have stations represent the 
principal regions of the state, decided that as soon as funds could be 
secured for this purpose they would establish a sub-station somewhere 
in the Sand Hill section of the state. Early in the summer of 1924 
the Columbia Chamber of Commerce took up with us the matter of 
establishing such a station on the Camp Jackson site in Richland 
county. This served to open up again the whole matter of the proper 
location for such a station and caused us to survey sites offered in 
Aiken, Lexington, Richland, Kershaw, and Chesterfield counties. 

The urgent need of an experiment station in the Sand Hill section 
is very evident. The Sand Hill region proper consists of a belt 50 to 
100 miles wide across the center of the entire state. Besides this re
gion there are large areas all over the Coastal Plain region where the 
sandy types of soil predominate. In fact, the Norfolk series, which 
is the type that includes the coarse sandy soils, is more abundant than 
any other soil type in the state and represents nearly one-third of the 
total area of the state. 
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At the present time this institution has 110 f acilities for experi
menting with crops, fertilizer, rotations, fruits, or vegetables on this 
large and important soil type. There is reason to believe that these 
soils can be improved to the point where they will produce as much 
cotton under boll weevil conditions as is produced by the more fer
tile types of soil in other sections. 

The Sand Hills are known to be adapted to the production of peach
es, dewberries, muscadine grapes, and other fruits and certain crops 
such as sweet potatoes, peanuts, melons, etc., are known to do best 
in this region. The station, however, has not had oportunity to ex
periment with these crops under these conditions to determine the 
methods, fertilizers, varieties, etc., that will insure success and reduce 
the hazards of producton. Many fundamental soil fertility problems 
now needing solution could be worked out better on a Sand Hill 
station than elsewhere because here you would have pure cultures of 
sand to work with and the fertilizer and rotation effects would not be 
obscured by stored up fertility or other variable factors. 

This large section of our state, which is now but poorly developed, 
could be made one of the most prosperous parts of our commonwealth 
if we could by adequate research work learn how to utilize these soils 
in producing fruits, vegetables, and certain new crops that would give 
us additional industries and provide new sources of income and in
crease the wealth of the state. A comparatively small amount of 
money invested in this enterprise should yield large returns on the 
investment and help to make permanently prosperous a section that 
is now exceedingly poor and undeveloped. 

SUPPORT FOR AGR ICULTURAL RESEARCH 

At a time like this, with a poor cotton crop which is bringing a 
lower price than that received during the past few years and with 
taxes on real property high, the question of adequate support of our 
state institutions looms large in the minds of our people. In this 
dilemma, however, we must not lose sight of the fact that agriculture 
is our basic industry and is the occupation in which two-thirds of our 
people are engaged. The research department of Clemson College is 
the only organized agency for studying the fundamental factors con
cerned in successful production of crops, fruits, and vegetables, and 
the only agency authorized by the state to conduct research work 

. looking to the promotion of our agriculture. The members of the Ex
periment Station staff are the technical experts in this business of 
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farming which engages the attention of the large majority of our 
people, and it is largely through the new facts and improved practi
ces developed by them that our agriculture is improved and farming 
made more profitable. 

If it were not for the research workers, the teachers in the class 
room and laboratory and the county agents and specialists in the 
fields would soon run out of something to teach and something to 
demonstrate. 

Our most noted achievements in agricultural advancement have 
come from practices based on scientific research. In the short space 
of thirty years the South Carolina Experiment Station with its mea
ger support has added much to the knowledge of the science of agri
culture and has been an important factor in our progress as a state 
and nation. We have only to mention the intelligent fertilizer prac
tices, crop rotations, and improved varieties that have increased our 
yields 80 percent during the past 20 years, the methods of controlling 
cotton boll rot and cotton wilt, and of keeping sweet potatoes, the 
introduction of better varieties of fruit and vegetables, and the devel
opment of fertilizer, cultural, and other practices which enable our 
people to produce these in abundance, the introduction of new and 
better field crops, and the working out of rations and practices 
which make livestock production and dairying profitable under our 
conditions; all of which have resulted from the untiring efforts of 
our research staff to show how greatly all of our people have profited 
by this research work in agriculture. 

The need is so great for additional scientific information regarding 
this, our principal business, that any reasonable amount of public 
funds properly expended would pay a hundred fold. 

We should remember too that the present appropriation for this 
important work is not large. It represents an average expenditure 
of 38 cents for each farm in the state, or an expenditure of one dol
lar for each $3,626.00 worth of farm products produced on South 
Carolina farms during 1923. It is certainly reasonable to expect that 
a larger expenditure than this could be profitably expended to find 
out additional fundamental facts about our chief business. 
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The following is a list of projects now under way in the Research 
Department: 

Agronomy Division 

Cotton culture and spacing tests. 
Corn culture tests 
Ear-to-row breeding work with corn. 
Effects on corn of companion cropping with legumes. 
General comparative fertilizer tests. 
Comparative tests of phosphoric fertilizers. 
Comparative tests of potash fertilizers. 
Comparative tests of sources of nitrogen. 
Variety tests with corn. 
Variety tests with cotton. 
Variety tests with wheat. 
Variety tests with oats 
Variety tests with barley. 
Variety tests with sorghum. 
Variety tests with peanuts. 
Variety tests with velvet beans. 
Variety tests with soybeans. 
Comparative tests of grasses and forage crops. 
Tests with imported grasses and forage plants. 
Plant-to-row selection of wheat. 
The inheritance of barrenness in corn. 
A study of inheritance in oats. 
The effect of stirring soil on moisture content, oxidation, nitrification, 

and crop yield. 
A study of factors influencing oil content of cotton seed. 
Comparative tests of nitrogenous fertilizers at the Pee Dee and Coast 

stations. 
General comparative fertilizer tests with cotton, corn, and small grain 

at the two sub-stations. 
Breeding work with cotton. 
Breeding work with corn. 
Breeding work with wheat. 
Breeding work with barley. 
Breeding work with rye. 
Tests on time of applying potash to cotton. 
Test on time and method of applying fertilizers to cotton. 
Test of theoretical amount of fertilizer compared with popular formulas. 
The comparative value of different legumes as soil improvers when used 

in rotation with cotton and corn. 
General comparative fertilizer tests conducted in co-operation with far

mers on various soil types. 
The effect of continuous fertilizer on soil composition. 
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Animal Husbandry Division 
Comparative tests of value of velvet bean meal, peanut meal, and cot

ton seed meal in hog feeds. 
Comparative tests of rape, crimson clover, bur clover, alfalfa, rye, and 

barley as winter grazing crops for hogs. 
Factors influencing production of soft pork, 
Tests with the breeds of sheep. 
Breeding experiments with horses and mules. 

Comparative tests of peanuts, sweet potatoes, soybeans, velvet beans 
and corn for pork production. 

A study of food value of velvet beans for hogs and beef cattle. 
A comparison of protein feeds for pigs. 
Cost of producing hogs. 

Botany Division 
A study of the factors influencing the growth and development of cot

ton buds and bolls. 
A study of corn root diseases. 
A study of rust resistance in small grains. 
A study of the bacterical diseases of cotton. 
Plant disease survey. 
Miscellaneous cotton disease investigations. 
Forestry experiments to determine methods of seeding and rate of 

growth of various species. 
Cotton anthracnose investigations. 
The bacterial content of milk and its control. 

Dairy Division 
The determination of the most economical carbohydrate concentrate to 

balance the dairy ration in the South. 
The prepotency of bulls. 
Corn silage as compared with sorghum silage for milk production. 
The feed required and the cost of raising dairy calves. 
Line-breeding and out-crossing as systems of breeding dairy cattle. 
Line-breednig of Holsteins. 
Offical testing of dairy cows in the state. 

Entomology Division 
Winter packing of bees. 
Effect of temperature-moisture on insect activity. 
The influence of different factors on the hibernation of the boll weevil. 
Dusting as a means of boll weevil control. 
The toxicity of insecticides. 

Horticultural Division 
Nitrate of soda tests on bearing peach trees. 
Fertilizer tests on young and bearing peach trees. 
Variety tests with apples and grapes. 
Methods of pruning bunch grapes. 
Test of sources of Irish potato seed. 
Fertilizer tests on Irish potatoes. 
Comparison of certified and non-certified potato seed. 
Breeding work on Lookout Mountain potatoes. 
Fertilizer tests on lettuce. 
Sweet potato investigations. 
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Comparative efficiency of calcium arsenate dust, calcium arsenate- mo
lasses mixtures, and other liquid poisons for boll weevil control in the cot
ton fields in different sections of South Carolina. 

Field tests with various makes and kinds of machines for applying poison 
to cotton. 

Tests in the field with various boll weevil poisons and proprietary mix
tures promoted for boll weevil control. 

Effect cf quality of seed cotton on yield, staple, lint percentage, and 
money value per acre. 

Effect of topping cotton on rate of fruiting and development and yield. 
Effect of pruning on fruiting of cotton. 
Effect of time of planting on development and fruiting of cotton. 
Effect of seed treatment on yield, etc., of cotton. 
Tests of methods of cultivating cotton. 
Effect of late cultivation. 
Time of turning under cover crops of rye. 
Time and method of preparing land for cotton. 
Hill test of cotton. 
Cotton spacing tests. 
Effect of fertilizers on fruiting habits of cotton. 
Time of applying fertilizers to cotton. 
Cotton variety tests. 

% * 
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SOUTH CAROLINA AGRICULTURAL EXPERIMENT STATION 
In Account With 

THE UNITED STATES APPROPRIATIONS, 1923-24 

Hatch Adams 
DR. Fund Fund 

To Balance from appropriations for 1922-1923 
Receipts from the Treasurer of the United States, as 

per appropriations for fiscal year ended June 30, 
1921, under act of Congress approved March 1, 
1887, (Hatch Fund), and March 16, 1906, (Adams 
Fund $15,000.00 $15,000.00 

CR. 
By salaries 8,596.04 10,723,24 

Labor 1,736.52 1,836.89 
Stationery and office supplies 505.26 304.34 
Scientific supplies, consumable 20.20 337.18 
Feeding Stuffs 1,037.03 

Sundry Supplies 482.62 87.95 
Fertilizers 416.38 300.00 
Communication service 73.93 1.44 
Travel expenses 115.78 
Transportation of things 142.51 148.44 
Publications 652.76 
Heat, light, water, and power 12.89 278.23 
Furniture, furnishings, and fixtures 226.80 19.20 
Library 701.06 108.72 
Scientific equipment 58.83 646.19 
Livestock 
Tools, machinery, and appliances 201.59 208.18 
Buildings and land... 19.80 
Contingent expenses 
Balance 

Total $15,000.00 $15,000.00 

We, the undersigned, duly appointed Auditors of the Corporation, do 
hereby certify that we have examined the books and accounts of the Treas
urer of the South Carolina Agricultural Experiment Station for the fiscal 
year ended June 30, 1924; that we have found the same well kept and classi
fied as above; that the balance brought forward from the preceding year 
was $0.00 on the Hatch Fund and $0.00 on the Adams Fund; that the receipts 
for the year from the Treasurer of the United States were $15,000.00 under 
the act of Congress of March 2, 1887, and $15,000.00 under the act of Con
gress of March 16, 1906, and the corresponding disbursements $15,000.00 and 
$15,000.00; for all of which proper vouchers are on file and have been by us 
examined and found correct, leaving balance of $0.00 and $0.00. 

And we further certify that the expenditures have been solely for the 
purposes set forth in the acts of Congress approved March 2, 1887, and 
March 16, 1906, and in accord with the terms of the said acts, respectively. 

(Signed) LOUIS A. SEARSON, C. P. A., Auditor. 
Attest * 

S. W. EVANS, Treas., Custodian. 
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(Including the Sub-Station, 1923-1924) 

Supplementary Statement 
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(This supplementary statement, while not required by law, is desired as 
aid in intrepreting the account rendered for the United States appropria
tions and is necessary for compiling the Station statistics. While it will be 
more useful if made in conformity with the schedule fixed for that appro
priation, if this is not practicable, such a summary of receipts and expendi
tures from the books of the Station may be substituted. Whenever practi
cable it should be used for the fiscal year ended June 30.) 

DR. 
To balance on hand $ 1,928.71 
Receipts from other sources than the United States for the 

year ended 106,776.84 

Total $108,695.55 
CR. 

By Salaries $ 38,076.57 
Labor 23,809.20 
Stationery and office supplies 459.51 
Scientific supplies consumable 107.55 
Feeding stuffs 12,462.08 
Sundry supplies 6,185.91 
Fertilizers 6,617.15 
Communication service 428.76 
Travel expenses 4,353.51 
Transportation of things 825.58 
Publications 1,012.91 
Heat, light, water, and power 2,411.03 
Furniture, furnishings, and fixtures 212.19 
Library 25.00 
Scientific equipment 668.06 
Livestock 2,857.25 
Tools, machinery, and appliances 4,022.70 
Buildings and land 2.025.92 
Contingent expenses 51.34 
Unexpended balance \ 2,083.33 

Total $108,695.55 


